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^■TS-o^SfiCo. Ci. c 2 . C 3 , C. C L \ZWZ- (S> 

nsm*©aj^MQo°. Qi°» Q2 0 . Q3 0 . Q°« Ql° 

tt. (la) ~ (1 f) ©Slfc&S. 

[0 0 4 9] 
[&1 0] 

QS={2'-l)c{V L -V A ) 

flf-(2— -i)-c-(v t -y») 

Q,°=0 



12 



Q°=c-(V A -V B ) 
<&=c L -(V B -V G ) 



•(la) 

•(lb) 
"(lc) 
•(Id) 
••(le) 

••(If) 

a =c l {y„-v m ) 

Q 2 =c 2 -(V L -V OMl ) 
Q =c (V m -V M ) 

QL=c L {v ma -v a ) 



10 



[0 0 5 0] -C&Z. "J-fey hWfflT R mTW:. f-9 
fry*- ? (D 0 ~D n -i) A*. X-f7f (SW 0 ~ 

sw n -,) £$wb. &£vhmmz&vfrnm*iEtsc 

iC 0 . Ci. c 2 . c 3 > c. cozwz-zn&nffiQo* 
Qi. Q2. Q3. Q- Ql«. Tf2®&5£ (2 a) ~ (2 
f) tf>j£»;:&-5o 

[0 0 5 1 ] 

[gill 



[0 0 5 2] ft*5. 
[0 0 5 3] 



C^t 1 2] 



cj, = c • (£> 0 + 2Z3i + 4^ + • • • + 2— 1 Z).., ) 
q = c • (D 0 + 2J\ + 4D, + • • • + 2" -1 />„_,) 

= c(B B +2D„ +1 +4D„ +2 + ... + 2-— 'E^,) 
c 3 =c(D 1B +2D 1 . +I +4D 1 , +2 + ...+2"— '/)._,) 

[0 0 5 4] CCT. 02 (B) Kfctt-SsiW [0 0 5 5] 

>hV ou ,MCfV l ,I^HT(t m#««#M'] <fc 0 . T [SI 3] 

fB&it (4 a) (4 b) *ii*03iO„ 



(- 



[0 0 5 6] CCT. (4a) Wtf (4b) C (1 
a) ~ (1 f) fciiy: (2a) ~ (2 f) SWAIV 



[0 0 5 7] 

mi 4] 



"(2a) 
"(2b) 
"(2c) 

"(2d) 
-(2e) 
•"(2f) 



"(3a) 
■••(3b) 
"(3c) 
•••(3d) 



"(4a) 
"(4b) 



_ y x {co+2".c 2 -(2"-l).c}v t + (c l +2".c3)V w 
(2"-l).c + 2-c £ 



"(5) 



[0 0 5 8] 

[0 0 5 9] 



[S15] 



(S) 
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c 0 +c lSB c(l + 2+4 + - +2- 1 ) = (2 M -l)c 
c 2 +c, = c (l + 2 + 4 + - •+2"- a - , ) = (2"-"'-l) c 
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•(6a) 
•(6b) 



[0 0 6 0] -P&SCDT. 
[0 0 6 1 ] 



c 0 + c J +2 m -(c 2 +c^) = (2"-l)c 



[0 0 6 2] i&D. (5) C. (6a). (6 

b) (7) ^AtSCtCioTTESa 

(8) *<#<E>*l-5o 



10 



[&1 6] 



[0 0 6 3] 
[&1 7] 



(7) 



(8) 



[0 0 6 4] fcrffU 
[0 0 6 5] 
[»1 8] 

1 



1+ 



2"-l c 



•(9) 



[0 0 6 6] a««jaEJE«S^"e^So «toT, 

f$C:£ (8) ctO. V out ttV A ^ttSFL&^c:i:*it)d^ 
So (8) tiO, ^fftfCV 0Ut , filfft^^^^ 

ertf-^©7Hl/X^tofc^77^02 (C) £ 
/t1"o 0 2 (c) .KLiit-rttfc:* ffiav out *i5^*;i^ 

— &<DY H l/X (0-2 n -l) fCMLT*£j£K{SK:& 

5:tW§o HJ*v 0Ut ttv H tv L tcD^fc 
*#UT««wtasft;*rso ai^v 0Ut (DmjBEts 

V H <hV L <h<DM**--5£T&tUi* V H & 
[0 0 6 7] £43, *5£^<D^/£tcm>£tt£^gK: 

So 

[0 0 6 8] J^TfC. *3S*E<Z)D ACCD^JSWc^^T 

[0 0 6 9] (SiMD 0 3Sr#gg-TS« S3JC{i, 
*^i§0tj<£>8 h: y h D A C <£>[51g§S^£ nt^^ fl 
[0 0 7 0] 13l^t-*^lM©DACtt, SMyb 
(D 0 (LSB) -D 7 (MSB) ) Q) s rV9)\r s r— 
&Oo £fz. 8 My Y<D=rV5 )\>=r-**. Tfi4t*7 
H (D 0 -D 3 ) ch±&4t:*yh (D4-D7) £K#fiJL 



10 0 7 1 ] H3lC^t«l:*«|gM©DACH 8b* 
y Y<D^V^)^f— & (D 0 — D 7 ) (O&MyYiAMWT 

S8i^>fyf (sw 0 ~sw 7 ) &x-f^~p (s 

W0-SW7) fctt«S*lfc«* (C, 2C, 4C. 8 
20 C, C, 2C, 4C, 8C) 2^©'Jtyh7-fy 
^ (R e s l*5cfctfR e s 2) iWltl^ 0 
*»«ODACIt T&4 My b \ZW&T Z>m&&£± 
&4 tfy Md»*-r*®KfiBii*Stt-r«**CSWU 

[0 0 7 2] ^HiS^JOD ACfCtt* «jgv H . mm 

[0073] x^y^ (SW0-SW7) ^n^n. 

AJ]ZnZ>Ti?*)lT — & (D 0 — D 7 ) (D&Myb&Q 
(Lo) ««V L tc:»tt$n. Aaj^rS^Hr— 

30 *<b&Myb&l (Hi) (DP$. «jBVHtC»«$nS 
£5l£ftoT^S<mi±^^^j£iiDT&So U-feyh 
A-f y^R e s Hi. ±&4 Hc*f-j£-TS^fi 
(C, 2C. 4C, 8C) ^CDV B ^^CDmWC0^Em<& 

(C, 2C. 4C, 8C) (D—mts UtybX-fyf 
Res 2JC»«$tlT^S. 

[0 0 7 4] *^M#jCD8 tfy hDACK&^TJi. ± 
JE©Bl©DACtttMWj:-6, iKODACtS 
&Sj£Hi, 'Jty hX^fyf Re s20-fi*JWV L l: 

U^L. ±i£L££5KHJrt«ffiV 0Ut *iv A K:& 
Sl&K J;ot, *JH8«©DACtt, ±SBflDH 1 t 
^DAC^i0lMT5o 
[0 0 7 5] <fcfC, *^Jfi«<©DAC<DftfP&|g*igo 

[0 0 7 6] £t\ Uty hJB)mT K 4>. 'JtyhM 
R e s I&£tfR e s 2*«BBl^. J&v^S^JHf?** 
50 x — *<Z>£fc^;/ h (D0-D7) #0 (Lo) ± 



(9) 
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xo^y?- csw 0 ~sw 7 ) tfmnvuzt&misti 

[0 0 7 7] U-fey hmfflT R l&TW.m. @4 (A) Iz 
^■TS-&J«#SCo. C|. C 2 . C 3 . C. C L lZWZ-*> 
nsS^«.«]JWfilQo 0 . Qi°. Q 2 °. Q3 0 . Q°. Ql° 
tt. TtaoSSC (10a) ~ ( 1 0 f ) <Dmzuz>. 

[0 0 7 8] 

[gel 9] 

G?=o 
GT = o 
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[0 0 7 9] n&. 
[0 0 8 0] 
[S2 0] 



•••(10a) 

-(10b) 
-(10c) 

-(10d) 
•(lOe) 

-(100 



10 



Qo=c Q (V L -V m ) 

a =c,{v H -v n ) 

Q l =c 2 (V L -V oat ) 

a=c 3 {v H -v ou ) 

Q =c(V m -V aa ) 
Ql=c l {V„-V q ) 

[0081] -r^s., utynriT R }i7it. ffilr *>nz>nffiQ 0 > 

CCf-y Hf ^^^ft-TS^v 5 ^^^-^ (D 0 ~D 7 ) j&t. a(lla) ~ 

X-f->^ (SW 0 ~SW 7 ) Kffil&SftX-r y^fcWff 30 [0 0 8 2] 

u s-try hmn\zfcCfiimm*jEt!cnt<tiz>o ^lt [&2 n 
a**M»c-a-fig^»c 0 . ci. c 2 . c 3 . c, cozwz. 

c 0 = c(Z\, + + 41^+82^) 

c, = c • (Z^, + 2I\ + 4ZJj + 8D 3 ) 

c, = c-(2^+2ZV+ 423^+82^) 

c 3 = c • (D 4 + 2£> 5 + 4D 6 + 8D,) 

[0 0 8 3] -CS>2)„ CCT, (24 (A) K i5 It -5 tJW [0 0 8 4] 

>hV 0Ut &&ZfV m \Z&\,*T\&> fMT©«:fip»J.kO. T 40 [S22] 
IH&3i (13a) t5±tX (13 b) ^^OSl^. 

-a -a +q =-a°-of+G 0 



••(11a) 
-(lib) 

-die) 
-aid) 

•(He) 

-ait) 

Qi» Q2. Q 3 > Q> Qi«> ±!3<z>gc 

(1 1 f) CDfiUCttS. £t*5. 



—(12a) 
•(12b) 
-(12c) 
-(12d) 



(- 



••(13a) 
••(13b) 



[0 0 8 5] CCT, (1 3 a) &&Zfi (13 b) fC. T « C & -5 „ 

( 1 0 a) ~ ( 1 0 f ) i5<fctf ( 1 2 a) ~ ( 1 2 f ) [0 0 8 6] 

*«Al. v ou1 i;oht«< tTfeiScS (14) [8:2 3] 

v -y , {c 0 + 16 ^-255 cR + k+16-c,)V,, 
~ * 255 c + 16c L 



-(14) 



(10) 
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[0 0 8 7] CCT> 
[0 0 8 8] 



[ft 2 4] 



Cb+^i =c-(l + 2 + 4 + 8) = 15c 
c 2 + c 3 =c(l + 2 + 4 + 8) = 15c 
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•(15a) 
•(15b) 



[0 0 8 9] 
[0 0 9 0] 



[ft 2 5] 



c 0 + c, + 1 6 • (c 2 + c 3 ) =a 255 • c 



-(16) 



[0 0 9 1 ] fti£ (1 4) IC, (15a), /0 [0092] 

(15 b) (16) &ttA"r&iI £K«fc^TTE [ft 2 6 ] 

ftiS (17) *t#6tl5. 



~ * 255-c 1 " 



'(17) 



[0 0 9 3] 
[0 0 9 4] 
[ft 2 7] 

1 



a = - 



•(18) 



255 c 

[0 0 9 5] i:oT> fti£ (17) it), fcB* 

V 0 uifir^;i/r-^<D7Hl/7 (0-2 8 -l) £2* 

iT«i«ia^:t^^^o 8f- 

y HD^S^JUfT**?*— ^£S:5<E>"C, 2 5 6100 
V out atf§&n*. - CT, fti£ (17) ICfc^T. & 
/t 7 ^ — * $ -frfc&*<7) tt* V ou t - 5r 

^©7H UX£>^:7£[a2 9 tC^c-To 
[0 0 9 6] ffirtV 0Ut tiV H £V L i:<&3lfc«J:oT^CD 

^£0* lBAVou,0tegii:SMtttS!llfiUT 

[0 0 9 7] (^JK«2) *^lft«^^^Xtt. ±j$C0 
^£S0d 1 <£>DAC£, 7^7^y7h'J^XM^ 

[0 0 9 8] i5fl *MM07^f^^h^X 
S*fi«^lS(Z>a«8^ay^iaT»«i. soifiv- 

x«^«b»ibikat*o, 5 o 2\tv—xm^umm 
[hi^bt^^o 5 o 3tiy-h«^«e»®K-efc5. 

5 0 4«T^^^^VhU^XlHlKX^^)o 5 0 5*i^ 
^^^f^^-^^fllHlgS (SPC ; Serial-to-Para 
I lei Conversion Circuit) Tf^^o 
[0 0 9 9] V-X»^*B»®«SA5 0 Ut ->7h 
Uf/X^tUSS (2 4 0Xf-yX2©y7M/yX^|El 



8§) 50 1-1, ^y^tsjggl (9 6 0 x 8fy^Jl/7 
y^(H]8£) 5 0 1-2, ^y^I§IK2 (9 6 0 X 8f^ 
^)l^y^\B\^) 50 1-3, -feU^^im^l (240 
5 0 1- 4, D/A^t&HJSS (2 4 0 
20 <£>DAC) 501-5, -feU^lfiIg§2 (24O0tl/ 
2^IeI8§) 50 l-6$:tLTtr^o ^©ffi, A + 77r 

l»^C7)fi!^:±, D AC 5 0 1-5 KteU^ 

[oioo] v—xmm&mwj[E\mB 502H y— * 

S^SBiEIIBA 5 0 1 tHi;«S&tt5o V 
— X«^»ffiMB»lsI88A5 0 Ui, ^ft#SC0V-7;(i 

[0 10 1] &*5, *^l«07^f^^KU^XS 
h U *xlsIg8<0±T£i*Ett«J: 5 2 90V- 

x ft ^« kst ® &§ a *5 i xf v - x it mm m & b £ » 

[0 10 2] 5 0 3 h«^«B»(Hl»T* 

®Kf# <ir*rn*>H«i*r> £^tlt^So 

40 [0 10 3] 7^T^7 r VhiJ^X0K5 0 4«, 19 
2 0 X 1 0 8 0 («X|K) <OiH**«-UT^So 
KttH*TFT**E»£nT;fe?K #I*TFT0V- 

ms^^^^i^ <«ib«ee) 0M«r«HT^§ o 

50 j&&a*Bffr$n<2>o 



I t 
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[0 10 4] ddT, **i6fl©7*f^^hU?^ 

CO 10 5] £t\ y-X«^««B»lHlg8A5 0 10D 
Kf^^m^r^o >7 h 5 0 1- ll:^D 

y^m^r (CK) (SP) #A* 

uytrm^ (ck) h/t;i/x (sp) \zm 

[0106] h 5 0 1-1 *^©*>f 

[0 10 7] Ay77@«Sl:J;oT/ty77$nt?< 

^>?mm±. 7yf@8i (5oi-2) i:«»sn 

£> 0 5yf08l (5 0 1-2) tt, 8t*7hr^^ 
fcfx^5r— 9 (8bit digital video data) ^SaS"T^ 

(5 0 1-2) tt, ffil2*-f ^>ygf^AASft5- 
[0 10 8] 7yfBBl (5 0 1-2) <E>£:T<E>X^ 
■Tte.t>*>. 9y7-mttl (5 0 1-2) #£ffi( 

[0 10 9] l7^>»WO»7^ i/7 

ms 0 1 - 1 (Dmi^^^f 5 >^jc^^ii-T, ^y^isiK 

2 (5 0 1-3) CSy? 1 ^^ (Latch Signal)** 
«^$n^ 0 C<Z>RIH. 5yfBBl (5 0 1-2) tC 

7«2 (5 0 1-3) fcl— SFlCStffiStu ?yfB 
S§2 (5 0 1-3) (D±X7 L — i?<D^y? : 'l3tSIC*#& 

[0 110] T^^tf^r*^—**^ y^l§IB2 (5 
01-3) \zmth lsfex.fr 7 y^mffi 1 (501-2) 
left* hUS*X*IsI»5 0 1 - lfti&O^'f 

ft& ^n^ry^^t'T^ * §r a * a« « *fr 

[0111] d(D2j!e<£> 1 >nm<pictt. 7yf 
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®m2 (501-3) \zm^^n, ss^ntir^f 

^^k'r*r-^^ tl/i^^BBl (501-4) 

tioTjH^a*?an, D/A^tftums (dao so 

i-5l:«ft$ti5. J^iJ^MTH -feU-^mgS 

1 (5 0 1-4) lC:fcV>Ttt, 1 OCD-feU^^fnJK^V 

[0 112] CuT, *^«5«^«^e>ns-feu^^iHi 
81 (5 0 1-4) *KH?*fcttK:. ZKyVrV* 

frC&£#!H§¥ 1 1 - 1 6 7 3 7 3^{cE*$tlTV^ 
[0 113] ^6te, !O<Z>i*U£i'iaB<0®g5H#^ 

^jffowffitt, fn?nov-xsf«ia* 

$tt£ 2 t*7 hOry^il/frt 5* — ^ <E> t: y h£^b 
20 T^5. W(StSSl*«J:tfSS2CJ:oT, l?>f 
(4c¥£«nm) CD 1/4 0*0, v-xfi^ 
i&A. B, C&1t\3LD\Zft&-9 m Z>y : &* ^titty*—* 

tfimmisti* out-oi>d:^out'i^^tii^an€>o e:<£>^ 

4 $>if^ir— h*H 7JC^-To L . 

[0 114] **M«©"feU^^lHlK5 0 1- 4 

6#it^«. \^^>fc&mm<o\/4-3-D. ft 
foT&v—xmnmz^yf-iaimi (501-2) *6 

So 

[0 1 1 5] -feU**|sI»5 0 l-4TiRStlfc8e 
hfy^^frtf-^^DAC 5 0 1-5 
n^o ::t, ^ e» *58 «©d a c i: 

[0 116] 1^8 Kite, **Jfi«©DACO®BSia*^ 

®8§ (L. S) lt^^ Z<Dl"<)Vi/7 9m& 

40 7?m& (L. S) (DHJgSffi^lC^^Ttt, B9 (A) 

NfCfi^L oj^AASn, A* I NbK:«^H i rt*A:/J 
SftfclSfc. IBAOUT^filiMttWVddHl 

tii^ouT b^i^ttfitfiifiv s s ^$ns 

cfc^lC&oT^So ^fc. A^J I Nl^ft^H i ifiXilZ 

[0 117] *5US0ijOOD ACfCti, NORBS (5 0 
50 1-5-1) JSrCOAAKlx^^hf^*?— ^ (D 
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0 ~D 7 ) (D^gf-^ (uCTtiSfiDo-D 7 ^II?^) 
^A^^n^i^C^oTV^o d<Z)NOR[Ej&§ (5 0 
1-5-1) (Dte#(0A:*jK:te, 'Jtyh/UXA (R 
esA) **A:ft$tl&p HflD'Jtyh/UXAtt, DA 
C©Ut7 hJBBBTRKlA*StlS. **Jfc«0>»*. 

TR*fc*> NOR@8 (501-5-1) ^$nt 
NORHRfcUty h/t^XR e s Arf>*A*£ 
tit H £ fH3 NOR(i»^ te^S* * ;i/ h* ^ ^ 

[0 118] &*5, NOR[e]gS£r^B&L, Diry hJWH 

[0 119] Utyh)BMTR©»7«, 
*«HT E *«te*!5» 8 b: y hOfy^^HrtT-^ 
*« u- ^ e> 7 * 0^ k J: o x^comflE u ^ ;i> £ ± \i e» 

tl, 7-fyf0BSWo-SW 7 l:A*$n5 e 

[0 12 0] X-f 7f08SWo~SW 7 H ^n^ti2 
fgOT^D^X-f y^AS Wi;fcJ;tf AS W2tC«fcoT«t 
«Snrii5. Tta^-f y5FASWl;fci;t£AS W2 

©*n*n©nttiiMEtt. 09 (b) c^sntt^, 

ASW1CD— igfiDC V I DEO LfC, <^(Dffi*8te 

ASW2©-»ic»«sti^*iic:tt«snTV^. 

#ASW2©-ffliDC_V I DEO_HI:, ^ 
A s W2©-«i:»as tlJ^OSi (1 pF, 
2 p F , 4 p F . 8 p F . lpF, 2pF. 4pF, 8 
PF) l:»«SnT^S. &§l0-afi2O©7tP 

2 (Res 2) CSli^nTl^o Ut^hX-f 
y^l (Re si) ©— DC_VIDEO_MC 
»*3tit*0» ttttHLkffcbTy MctfJ&?«**4>— 
Mfc»«£*iTV>5o U-fey hx-f y^R e s l*5£tf 
Res2i:{l Utyh/UX (Re s B) ;fc<ktXE<5U 
•feyh/t;i»X (KSResB) tfArtSn*. 
[0 12 1] ifit'y Mc»JC-r*Isf!»tTffilf 

y hJc»jersiBiB<z)a«^fcfi, (i pf) a>m 

[0 12 2] DAC 5 0 1 - 5 fi, 8 t: y h&TztfJl 
hrtf-^^7tP^trtT-^ (IVH«EE) \zm 
IfcU -feU^[eIg§2 (5 0 1-6) tioTSRStl 
*y— Xfi*«fcJH&«I&£n£. *^»«©DACC!) 

>&<e>»5£ (17) -e^n^o 
[0123] v-^mnrnz^^n^T-ruifmn 

te. V-X^HI:^g$nT^57^T^ h u ^ 
[0 12 4] 5 0 2tty — X«^SBftl§Jg5B-C*D. 

^©««tty-xe^»B»iPi!»A5 o i .h^-rfc 
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[0125] y— hfi^nisi&fMES 503 tcss^Ttt* 

^7@8 das-e-r) fctti&stu #*-r*y-fflr 
^ K«j»sna. y-m*M*K:«:* 1 ^ 

>f >»©i*t f t oy- h tfi^sas nt* 0 , 1 

/0 [0 12 6] £<D<fc5K:* y— h«^«B»|siK*^© 

limjBE) w»TFTicft»sn. M^iKsn 

So 

[0 12 7] 5 0 5 tt^r^^e^r*^— ^»S9@ie 
(SPC ; Serial-to-Parallel Conversion Circuit) 

^^A^^n^^^^JI/t'^^-^CDS&gc^ 1 /m 

Mf&e^MtRfel/micgttCt^Tf-Sc 
IS 1 0 £#§HU ^WlC^^^nafy^ 

So 

[0128] U 0 (A) \Z7f:-?mz* *nMM0)Tz? 

«fctf«ft©spcs*a-yh$iruTv^, spci 

*iryh(D8lSH ^10 (B) K^SnSo §10 
(B) ICfel^T. H-DL^i^L-DLH D^y? 1 

A*l£nSy y^fs^H i <&«K>:/y hff^7y 
L-DL&. D77fCA^$n§7yfg^ 
LoW>^y^7ym, D^y^telKT 

[0129] ^^tf^^-^si 

0K5O 5 Cite, ^»f)80MHzO8ti7hry^ 

f!l[e]B§5 0 S\t. Wf)A^$n^8OMHz08t* 
y h^^^^e^^r-^^^U T)V-/\?\s 
40 U 1 OMHzOr^^trtr-^^y-XMS 

[0 13 0] fcfc, ^JS^J^^^^^f^^-^^ 
89(sIBS5 0 5tCte, SOMHzCf^^h'ftr-^ 
OOffe, 4OMHz0^D 7 ^ (CK) titfUtyh/^ 
;i/XRe s)dWf.A^$nSo ^Mm<0"rV^)}/ 
\z=t*t— ^»1RIIeIK5 0 5 fcfc, A*sn5r^;pe 

5r^^-"^<DM^aCO^^OD^^ScO^ n y ^ L^i&S 

)\,\±T*T-*irmm&s 0 5«^^ft^j;^ 
50 Mtt^a^. 
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[0131] cct, 01 i £#arr& 0 mi i 

[0 1 3 2] 0 1 1 iZTFt'tf'f $>if?^r-hlZ&2> 

AA$n§yU7^^^r-^ (D-l. D- 
2 , • - • > D - 1 0 , 2 ^ 

[ 0 1 3 3] CCT, ^ttlflTlttWlxfcT^T-^yv 
0U£0 9-01 2 K^To £TF<D09T«U 7^5r 

^ h ij ^^08© i ^©i*T f t t» i^mie 
;pst FT^Nft^^T FTt*«*nfni 

■SfcTFTttyW-hflDNft^HTFT-C* 

[0134] si2 (a) £t\ ises^oB 

*#-r*»*tUT53E»«4 o o i zmm-rzo 

*iott)AK a sic. t&mmhvxmtmmm^m 

&JH<r*TfcfiH. #Cfc* T«4 0 0 2^M-Tl>o * 
T%JK4 0 0 2l:tt8ft'>'J3> (S i O 
2 ) JWfltnSnfc. *fia->U3>l4 0 0 3^ 

Mt5o #SSy'j3>i4 0 0 3fl 

0*#«b«:tt») W10-75nm 
(»*Klil5-4 5nm) <Lfc6filf;:Pafrr£o 
[0 13 5] ft*. #ISy'J^>«4 0 0 3<DtffclC 

#»H^U3>flt4 0 0 3 

43J;tfN ©Mf^fnt)5xi0 !8 atom 
s/cm 3 *^ (ftS«Ktt5X 10 17 atoms/c 
m 3 ^T. ^L<S2X10 17 at oms/cm 3 £* 
T) . O (Wtm) tel. 5xi0 l9 atoms/cm 3 
**» 1 x 1 0 ,8 a t oms/cm 3 UT* 
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^K«5xi0 17 atoms/cm 3 e(T) 

+ Kl*^TK*©±EO^tt«5c*«flEtt, SIMS 
[0 13 6] ±E*«£»*fc«>. *MKMTffilr**M 

/o ltoiiM^ioT^<«:(i:^UK H^-r^u 

-->^fct. 2 0 0-4 0 OTCaatfcllPtfcUfcjPrtiri 
0 0-3 0 0 sc cm<Z)C 1 F 3 (7 

[0 13 7] *UlJKA©ttfiCJ:ntfjpWaA3 
OOttl, ClF 3 ^7©ffii^3 0 0 sccmtl 

[0 13 8] *aay'j3>R4 0 0 3*(0** 

tz*b, *aSy'J3>l4 0 0 3<D^KttSJBE^C VD 

[0139] ^ISy'J3>K4 0 0 3tf>*£ii>(fc 

X^^rff eS£©¥etUT(itH¥7-'l 3 0 6 

H4i«<B*fl5#fl2 KE*Ufcft*l*i* (^PI¥8-7 8 
50 3 2 9 Ltr*) OTTSCW^l^o 

[0140] 8 -7 8 3 2 9 *§>4>«E*W>tt« 

^rtta7n*^*j!ra®«^s^T^v^^*e»K4 

0 0 4^150 nm^^JBfi-rSo VX^ffigl4 0 0 4 

-TSCl4:A*T€rS (01 2 (B) ) o 

[0 14 1] f IT, Mlyij3>l4 0 0 3 (DSSM 
«*Bfit5M7C*tUTZy^ (Ni) mi 
(NiBBSi*/-jHSK) 4 0 0 5£Xh!> 

jrJl'Hftfcfc. n/\*;Uh (Co) % ft (Fe) . 
3>A (Pd) . y;i/V-*^A (Ge) % (P t) . 

M (Cu) . & (Au) (01 
2 (B) ) o 

[0 14 2] Sfc, ±E«ta7£*a>isinixStt. l/yx 

50 ttflffc&S. 
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[0 14 3] tt«7C*C01SlniXS^»7Ufc-6, #l\Z. 

**8i«ifcttB*3JBati:i5^T5 0 0-9 6 0 
r 5 5 0-6 5 Or) (DSST4-2 4 0$ 

m<Dtom%kw$:]m7LT}mn>'V^>m4 o o 3<Diggk 

[0 14 4] dCD^N MSyU3>l4 0 0 3©Ml 
4fcte> Z 7 ^rj^SJlD Lfc^l^ 4 0 0 6 U 

Z&ftWlzmffis. &WL4 o o i ©S«ii:»bTUg 

0 7&Mfctsn2>o :®ttIM4 0 0 7«««ftM« 
[0 14 5] fc43, 7X^I6Il4 0 0 4^^f(; 4 

[o i 46] u 2 (d) £#arr*o m^tc^ 

-tr>4f£jM?«fcfr5. vx^iil4 0 0 4*i« 
»2/U3>tt(0^X*jeftJR4 0 0 4TBbnt^&^ 

g&#4 0 0 8CD2MC, u>^H-tf>^$n^> (^n^> 

©fiS^U >SM«4 0 0 8 tW) o C<Dt!T , H 

mfcv. v>&-?x#mmm4 o o 4&&&&vt&\r*& 

[0 14 7] «J>fl!)H-XIIt 1X10 14 )&^1X1 

0 15 i o n s/cm 2 *IS£-r<5£:&^o 

te» 5xi0 14 i ons/cm 2 OH-X^^ft>F- 

[0 14 8] -i*>F-7<Dmo)tommEE&i o 

keVtLft. 1 0 k e V<E>ira^mjBET&n«, U >te 

1 5 o nm<ovx^<elWBt*^a^^^aars^:^l3&«T 

[0 1 4 9] 0 1 2 (E) 6 0 Ot: 

<o^m^mmzx 1-12 ^pp^ (**««nrtt i 2 u# 

fco C^tS^tiaoT, 012 (E) (C^^T^cHJ 

£.\ZUZ> 0 6 0 0^ calLS l^JH^ttR* 
€r« lr*j&«* ^yy^H'FttScl OOMmg 

[0 15 0] X:\zm 1 3 (A) *#HU ^Sy'j3 
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>©SM«4 0 0 8, f Jftfr^^y^Urtty^ U > 

- y ^;i/7cm * k £ Ay £ a i^ea > u a >^ios 
tt^ 4009-4011 ^#e>n^ 0 ^fetifc^jeas^ 

U3>li©gti4 0 0 9 — 4 0 1 1 ^tCTFTC!)^ 

[01511013 (B) &#fiBT*. i£ttB4 0 0 9 
-4011 £J£/£b£:6, ^©±t->Ur3>^tf<fi» 
!T^§y-M»il4 0 1 2 £ 7 0 nml:»5o 
/0 ^lt, BMttt*Hfi»C;&^T* 8 0 0— 1 lOOt 

(»*u<«9 5 o - i o 5 or) Tiojftffla^ff^w 

M4 0 0 9-4 0 1 1 ty-Me»R4 O120# 
[0 15 2] ft*, *J«7C*&y!y^'J>y-r4&»<0 

w muss*? o o^taAsaftTff&^jitjWff* b 

IT, ftSMfcliHC K HF. N F 3* H B r > C 
i 2 * C1F 3 , BC1 2 , F 2 . Br 2 *0APy>^§ 

ir*fc»fi\ gftlt© " >y ^ Hi; 0 y ^ 

30 sjKbT^$n^t#^^n^o ADy>7c« 
m!&7tm<ov 'n-fex^. vx^*g»Bi4o 

^ft^$r/t^->n>^b^:^fCfT^oT^i;l^ 
[0 15 3] #cfc % 0^bfr^y;l/^ ~£A££f£#<h 

[0 15 4] ^mtt^f*^T^^i6<D^^^^ 

jobfc^iea^g 3>BtKij:oTy-h*s*«ritbT 

[0155] 7 - 1 3 5 3 1 8 ^^IB^ 

cOft%HJ;0#?LttI©SS'fbm4 013-4020, JR 
K&mmmfom4 0 2 1-4 0 2 4i5j;u:y-MM4 
50 025-4028 Z> (0 13 ( B ) ) 0 
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[0 15 6] u^lTSl 3 (B) <D*UBa«»Snfc 
*Cy-hll4 0 2 5-4 0 2 8*5<ktf*?Ltt» 
i®«4 0 13-4 0 2 0 &7X?tUTy-Meft 

I4oi2^i7^>mo ^bx, grft&mmmt 

14013-4 0 2 0 £Bfc*U mi 3 (C) 

#§o H13 (C) 1:^5^14 029 — 4031 

[oi57]ii4 (a) *#srr*. *ic. -m>m& 

UTtiNft^JH^^liP <U» IfcttAs (at 

[0 15 8] *mS0flT?fcfc. N^^^^^itXP^^ 
2(Hl^X^^^frtTfi : ^o 

[0 15 9] ««HC. NftWlOTFT^n 

(*StlfiffilTttP (U» ^^J(JD^mjBE8 0 

k e Vi*Tff ^, n"««ft»|St*. :0n^ 
fcJU P<t>f»lxi0 18 atoms/cm 3 -l 
xi 0 ,9 a t oms/cm 3 a:&§ci:^l:ii®t5o 

[0 16 0] S&fcl. 2HIS<3D5FIW«|«lHl^filra3S«EE 
10keVg*TffK n + ffi®^^^-r^ 0 ZL<om** 

□«T (#£b<te3 0 0 Q/DETF) <t&5«fc5fc:Sl 

irr*. 

[0 16 1] £*±(£>Xg£iET \ CMOSIU^f^t 
5Nft *iHT F T(DV-Xfi«^<fc» H L"f >®*£ 
40 3 2^W4 0 3 3, (£I^«fe«4 0 3 6, 
^t*W«fi«4 0 3 9^$tl5 0 
FT$S«nNft*;HTFT(07-Xfi«^J;^ 
HH>M4 0 3 4Mr;4 0 3 5, ffiSg^FMil 
S4 0 3 7, ^**;i/»/£««4 040*5£tf4 04 1 

^^•r^ (§i4 (a) ) o 

[0 16 2] M 1 4 (A) ^-TttlBTttCMO 

t**aTFT©BttitHi;iiiltt6oTt^. 
[0 16 3] jfcfc, 114 (B) tC^-Ti^tC. N^V 
^MTFT^g-3tl/yXh7X^4 0 4 2 €:RW\ 

ps£##t*^m«h':*-> (**is«Ttt#a>t« 
[0 16 4] c©ist>»jfi©^tt«asinietH«fc 

[0 iTsYd^bTCMOSSiS^Mt^Pft^ 
JUfflT FT<OV — ;*««;fc.fctfH U-f >®*£4 0 4 3*5 
£#4 0 4 4, ffiftg^fiffittrffiigU 0 4 5 . 7**)VB 
«**4 0 4 6^«Sn5 (014 (B) ) o 
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[0 16 6] *«tt&#^-r-&fc»C!)^tt4(iift» 

«jftftJHV*titf An. 
[0167] 77-*X7--Jk +JF-7^ 

^T^&%)<1*><Dl£&4k$:fto 0 ^tttHPSKSfelillX 

[o i 6 8] mi 4 (o &#»t*. jfeic. sgisra 

/0 «5»IK4 0 4 7 i LT»«-> «J a >It*ft a >■ 

y-Xmffi*5i:tf H U-f >«ffi4 0 4 8-4 0 5 2 ^f 
j£T£o £43, SB 1 1^1114 0 4 7 t UTtittf 

[o i 6 9] mi s&mm-tZo M2if«ii 

4 0 5 3 ^{ky'j3>lTMno ^LT^C, W 
MttttJSKd'&a:«tB3JBmiftflUR4 0 5 4£0. 5- 

[0 17 0] Sf§3»ra*e»J8l4 0 5 4<E>-gg£x 

y^>^U IiTFT©Fl/^>ll4 0 5 20)±g5 
!CjB2JBIBIftl»«*»E^Ty9!y^- ! ehU^X4 0 5 5 

5(CtiTi <^*» WH^Stlfco ft*5, 
7 h U ^7 4 0 5 5 §13 OE8t UTi^TV^o * 

fc, *mKfla>D/A|Etti§iKa)«sa. y-^ss^ 

7hU^X4 0 5 5 tHJ;oTM$tl§o 4 0 5 6tt 
SS4Bra!£Tfc£o 
[0171] ^ClC. »2SH«eSK4 0 5 3*5£tf!g3 

Hra*e»iK4 o s 4 \zu>&$ h*— ;nt»/£u mm 

1S4 0 5 7^120 nm©H$f:MtS e ft*. * 

TITO, i n z n o«©s^isi^^c 

[0 17 2] *fC, S«±#:^3 5 0t(?)*^§igT 
£*$«T<5o ^±0Ig^lTl^-M±l:CMOS(Hl 

[0173] ±iacDxg(cj:oTf^^[$n^y^ 

50 T^yvh'J^x£<S^t)«i:lC, 7^f^^HUJ^ 
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[0174] 015 (B) 0^l07^r^^hU^ 
*£«fcHBlRjJBU 0 5 8 €:^^-r^o *HJfi«Ttt, IE 
|alR4 0 5 8fctt#U-f £ H*m>&. Jfcfc. *ff£]g« 

£jb;§cT£ 0 atrfijastt. *7xss4 059, jg^^ 

a»f>*^fSlil4 0 6 0. gSf3]«4 0 6 1 tT« 

ions] Ertriiictt*u-r5 

[0 17 6] #cK, ±S2<BX@£Sfc7^5^:/vMJ 
&t)-frSo ^<D'&. M»«<BWJiC»Mi4 0 6 2^A 

U £tlh&] <H*-&r) laot^ctits. 

[0177] i;^T, il5 (C) tC^T <£ 3 

[0178] *sas«TRwi/fc*a«^U3> 
[0179] mmmz) 

[0 18 0] *H»«fc^5^Ttt, ±5fiO)^»«2fc* 

aMssMis^ ^»«2©7*f^^hu^xa 
[oi8i] si 6*r#Brra. *r. ^?xsis5 o 

0 l±ICK>fbxUn>M5 0 0 2TttST»«*2 0 0 
[0 18 2] ^{C, Kfti^Un>ig5 0 0 2±tC3 Onm 

[0 18 3] i<0»»ftXStt4i»<DU— tf-»»«a 
^X*fiffl(OKrFX + ^U-1f--*«tR^JnXUTT 

[0 18 4] **lMT(iM1^7^7 77 

^3 >«t bT !f-T--JWTlS»flS IT* U ^ 

^frott)6K U— If— Ji^fttoO C7 
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[0 18 5] UT»«anfc«»H>'Ua>flt*/t 
^-->^ UTftttOv'U 3 >H3&^&5Sttl 5 0 0 
3,5 0 0 4&«j£Lfc. 

[0 18 6]*i; t M5 0 0 3, 5 0 0 4^Sot 
Sfty'Jn>l^^y-M6gl5 0 0 5&»rtU 

hmm (tf-hmm&^ts) 5006, 5007**^ 

70 L£ (116(A)), 

[0 18 7] 5*-h&mm5 0 0 5 commit 1 0 0nm<L 

T^4gt)^:V^ y— hBS*l5 0 0 6, 5 0 0 7« 

[0 18 8] £ 3 l/TH 1 6 (A) <&tfe*a**#£ftfc 
«b, 1 0@(2D > K — :7*X*§ OJ XJDSSimXfi) £?to 

20 iOjSmjEEte 8 0KeY£S*&fcR£Lfc. ^ 

LT«*anfcJB 1 5F«««« 5 0 0 8, 5 0 0 9ttg 
2 (ffi) rt*0. Sam. U 1 x 1 0 17 atoms/cm 3 

X«£8H»U>S:o ^©«f©y>8«* 
(iT) T*titl:t5. U>cDf^^i9{CSt^$: 

[0 18 9] SlTiKttfi«5 0 0 8, 5 0 0 9 

MBR5 0 0 6, 5 0 0 7^?tLTiEl 
^MJC^^n^o CK&P*, y-hgB^5 0 0 6, 5 0 
0 7a)S:TK:ttJSHta:ie»lt^U3>JB3ft«ao, 
20 JMBj£«K5 0 1 0. 5 0 1 1*»«Sn*:, fcft'U 

#*>&£>£:i6, y-hiBR5 0 0 6, 5 0 0 7<hSl^ 

3fc«liS£frofc (SI 6 (B) ) o 
[0 19 0] y-hE«5 006, 5007 

9i:^l:LT0. 1 - 1 um (ftgEWfCteO. 2-0. 

7^>^$:ff oC£\z£W( K^* — ;l/5 0 1 2, 5 
0 1 3 &»«bfc e tf-f K^7^-;U5 0 1 2, 5 0 1 3 
40 (Dm (y-hffi«©«Sd^*fc»$) teO. 
L£ (il6 (C) ) o 

[0 19 1] u fc, **««-rtt#»H^ua>JBtu 

[0192] 01 6 (C) tDttjS*t»5nfc&. 2 [Hie 
> H-yx^$rfTofc 0 COi^fe 1 ma tH8C 
iJ0^mJBE^8 OKeYtUfco <*H§|«j£;£nfc* 2 

^FJ6«MB« 5 0 1 4 , 5 0 1 5Cfi'J>^lxiO ,8 at 
oms/cm z <Dm&^ * tlS i^C H-Xi £ Pflfgf L 
50 £4>l94>y (n) TSTe: tlcT^o 
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[0 19 3] ft*5, il 6 (D) fc«r»J>F-:/l« 
-CtttM ^5 0 1 2, 5 0 1 3©STO^I:S 

l^i«5 0 0 8, 5 0 0 9» e C&mi^M 
®}m&5 0 0 8*5«£tf 5 0 0 9«lstLDDl^<hlT 

[0 19 4] 116 (D) CDIgTfm K :* 

-ii/5 0 1 2, 5 0 1 3l:t>'J>»$nfco iisc 

(*) ***M H^*-;i/rt«fcx^J:5a«j8Tru>3W 
mm? z> uxDjiewisca 

> & mm & s . 

[0 19 5] N T F T<£> — t$£:W.O Uz?X h*7X 

^5 01 6tPTFT0^^M^l/yXh7X^5 0 
17«U: 0 flT, ^(OttJBTy— HfiftJRS 0 

0 1 8 (116 (E) ) o 

[0196] zioim, r-hmmms o i s*«im 

fjf— h«*»fil 50 18^2 ?Ftttt-tttt 5 0 14 

UT^sffl»<z>fis) 36*^ m2^m^jmms o 1 4©t 

$ (IB) SftSbfe. t£oT, i/^x h-exi? 5 0 16 

[0 1 9 7] 11 6 (E) 0«*3W»6tlfc6, 3 HIS 

>£»iDr*d£K:fcS&«K iJOMBE^ 1 0KeY<h<& 

8501 9lC&U>rt*5X 1 0 20 atoms/cm 3 CD^gffiT^ 

(n + ) -C^-Til^fc-r^ (117 (A) ) o 

[0 19 8] :©I8Tttl^^ h^X^ 5 0 1 6&J: 

tf5 0 l 7K:J:-3TaKanfc»»fc:ttU>**J6JPSn 
m^tztb. "€-©«^fcttJB2 3FM«fli«5 0 1 4*5 e J:Ur 
5 0 1 5*^Oita5, ££oT* ^2^MtM5 0 

1 4*tn^bfco £fcf*P3M£, f§3^M«?M8 5 0 1 9 

[0 19 9] ei^2^f«5 0 1 4«2ndLDD. 

««£L-c«fleu jB3^mi«5oi9tty-x« 

[0 2 0 01 *1:, I/yXbTX^SOn, 5017 
*Bft*U SfetNT F t^s^ i/s;x 5 
0 2 1 &m&LfZo tit, PT FT<E>1t-f F ^? * 
0 $^l:y-h«6i!5 0 0 5 S: 

K7<x7^>^ixy- hs«i5 007 hm&vtoy 

-bf&mmSO 2 2 (117 ( B ) ) o 

[0 2 0 1 ] 1 1 7 (B) Oftttfttft 

F-:/xg (#D>©jsinixa) ^ffo^o d^Tfiiio 



(17) M2 0 0 0-3 4 1 1 2 5 

32 

23C3 X 1 0 20 atoms/cm 3 <Z)iSSX*D>^^n^> 
+ + ) T^TCliitCT^ (11 7 (C) ) o 

[0202] c<Df%. tfu>by-hmms o o icon 

1 1 MBiB5 0 0 7©fi«l:*«snft, 

COlBTltP T F T«fc#jSS*lTir*fcJB 1 ^FM^^l 
85 0 0 9R^2^«f^5 0 1 5 ^D>TS£ 

[0 2 0 3] C5-T£C£-CSB4^M»««5 0 2 3** 
©^"r^o ^4««f«5 0 2 3fc*y-hBB«5 0 0 

TFTC^lTLDDMfet7t7 hM8*> 1>T 

[0 2 0 4] - 5 LTl^Ctti 1 7 (C) IC^t^ 
NTFTflOSttlfcUftW/SI^ Sfll^F 

tli PTFTOfittJIIcaf v*JP*Jft««&nt«47 
[0 2 0 5] ^Oi^iaTB 1 7 (C) 

la. mimmmmms o 2 4tLTBM^U3> 

[0 2 0 61 11 jVffl|filHK5 0 2 4 &»«bife&, £ 
JBWT^5V-XEH5 0 2 5, 5 0 2 6WHl/-f 
>S85 0 2 7 ^MbfCo **tt«7ftt^*>S:$tr 

[0207] mimmmmms 0 2 4 lvxbc 

[0 2 0 8] £5LTV--;*£1ft&tfFl''f 
/&Lfc<o. /\7x^-y 3 >lilT5 Onm/Pco^b^ 
Ua>l5 0 2 8*MUco $£K:*-cD±fc:{iffigR 
tlTS2I«!5 0 2 9^MLfco Z_COW,2m 
0 2 9 £LTttffl£JBl JHntt^5 0 2 4 

5 0 nnWe>*ft > U a >BI± lc 7 ^ ij /M* «IS U 

50 [0 2 0 9] ^l0J:?aig^T, 117 (D) 
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^ti: ^ cmos (hib^ i^o *nmm\z 

i:oTM^n^CMOS[5lgSfi, NTFT^gn^<l 
±b£ 0 ***«©J:53a:«IJ6tr*t» NTF 

[0 2 10] I^SCLTI^TFT^NTFTIC 

[02 1 1] HI 7 (D) 6 tlfc&, 

* h* — ;H£B§PU l$TFT^KH>lIllgl 

[0 2 12] B»laIIS«Kl*^Ttt, ^yJvhUJ 
X£SS3a>EJR£bTm>T<^«> 0 tfc/**i»«|©D 

[0 2i3] atfijsssrjfjjrrs. »ibj*shu 

. [0 2 14] &*5. *mMM-C\Z* ElRUKfcttaRU-f 5 
[0 2 15] #cfc, ±f2<DXg£&£T^^:/V h u 

[0 2 16] ioT7Jf^7hiJJX!!itt«S8 
[0 2 17] (^Jjg0tJ4) *XJS«Ttt» ±^<^^iS^| 

[0218] §18 Sr#|R"r«>. ^'Ja>S«6 0 0 1 
Il:8ty'j3>l6 0 0 2 «-r5o fbT, gft 

-y^mtfi^M-rSo fbx, JraJjftlx. #IS 

[0 2 19] (^SSM5) **JK«fc*5^Ttt. ±*£<Z> 

[0220] si v&^zsm 2 0 £#HBT*. £"TS« 

7 0 0 1 KfcL — ->^a<D 1 7 3 7^7^8 
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T, S1S7 0 0 1 0TFT^$n§Sffil:, KteEi 
^TJ*^>T%^7 0 0 2&2 0 0 n mcojp £ f-jg/fcb 
T»«7 0 0 2ll S6K:*ft4*R*SM$« 

[0 2 2 1 ] £C7)TifcBl7 0 0 2 ©±£5 0 nm 

fee #*«**Ka>****«Ki »£b<tt 

4 0 0-5 0 0tfcm»bT8**««*ffl>. #5611 
S^m<2^W*lStfi£5atm%^T<hbT. ^S^cDX 

[0 2 2 21 ££>*SH>ffc;cDX8te. fiJDOU- if— »» 
fc*3tbT#SH^Ur3>JR{c|(MtbT. sefitt^U^ 
[0 2 2 3] « % *ftlKMTa«IWit«»M^Ua> 
W AH. 

[0 2 2 4] u3lTM$n^gH4yij3>I^ 
^^>y*lT, S^0t§MttI7OO3, 7 00 
4. 7 0 0 5£«/£bfc. 

[0 2 2 5] WZ. *m&m&a 7003, 7004. 
7 0 0 5 ^T, 

?z>y-hmmm7 o o 6**«bfc. ^ta^x 

b^o ^it, ®i 9T^u^w 

7 o o 6<D&m\zm i oy-his^M-rs, ssi© 

30 mn&Zi bT^ >^;i^ (T a ) ^ 1 0-2 0 0 nm, 00 
*tf 5 0 n mS 6 WB 2 IT7*S zCr A 

(Al) ^100-lOOOnm, MAf£2 0 0 nmCD 

7007, 7008. 7009. 7 0 1 0 <h . m 2 
O)SSS07O 1 2, 7013. 7014. 7 0 1 5 j&* 

[0226] mi^y-hms^s^"r^^2(D^«^ 

s«ti^i7c*^o. i -satmfcsarasftfcr;^— ■> 
bfcnat, y-b«»l7 0 0 e^sc^ggg^ 

[0 2 2 7] H 1 9Tfffl*7 h U^XHK** 

n ^-V*JI/^T F T<E> K U^f >fl9ICttjbO**38£ 

tHU»»-Cf*Hn«*»«>iB«««7 0 1 1 . 7 0 1 6 

50 [0 2 2 8] £ V ITS 1 9 (A) £;i;?4ftift#S}&j£;£ 
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ntz*>. ll§IB©na!^««*»lD-r*IS*ffofc. 
bTte, «J> (P) , BtJg (As) , T>^^> (S 

b) st^flenT^s^ u>&flH>* 7 

^7^> (PH 3 ) £JB^£-f *>F-:/ffiTfTo 
fco iOIgTH, y-h«ei»M7 0 0 6 &misX*<D 

k e v tmtbtzmmisrzo &fz. c^ix^tifc^ 

i&%j&mt. ftk:*t n^ 1 v*;HT F TflDSB 1 
«J«tt7 0 3 4. 7 0 4 2 CDX, LDDt 

jS&tt. 1 x 1 0 16 - 1 x 1 0 19 atoms/cm 3 c0^ffl^-r 
S0ftS#£b<* ddTttl X 1 0 18 atoms/cm 3 <hb 

[0 2 2 9] ***SttlB*^*lPSnfc«tE^tt«7C 

[0230] dcDxg-c> as.i <^y-hms^pj*-r^ 

^101117 0 0 7, 7008, 70 09, 7010 
tj820»tK7O 1 2, 7013, 7014, 701 

AfSttSnfta^oft. fit, 019 (B) IC^-TJ:^ 

tc, u>3W»iDanfce«*^tt«««7 017, 70 

18, 7019, 7020, 7021, 7022, 70 
2 3#JWStlfc, 

[0 2 3 1] jfcfc?* hUS?X MR^^tLT, n 
ftWlTFT^Mt^ffi^l/^ hVX^ 7 0 
2 4, 7 0 2 5T?SoT, pftWMTFT«$ 

(B) , y;i^=9A (A I) , #U*A (Ga) , «t 
»5ftTlr^^ C£T&#u>£^(2^M#^l£<*:b 
T, -f *>F — (B 2 H 6 ) SrJBHTSHni 
b£o udniinSfE^8 0keVtLT, 2X10 

9 (o \z7tfr&o\z#u>iA&mmzWiiMzntzm.%L 

7 0 2 6, 7 0 2 7*»*Sftfc. £<Z>«ttfct«Kl p 
[0 2 3 2] ^UT, l/yXh?X^ 7 0 2 4, 7 0 2 

(T a) ftffltr*. 100— lOOOnm, «AS2 0 0 
nm^i^CML^o fit, »»I©fi[«lc«fc 0 A* 
— — >jrftfrlr^ !H2<Dy-bm@7 0 2 8, 7 0 2 
9, 7030, 703 lftfJgjftStlft:. £(£>BS, ff§ 2 (Z> 
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y- hm®^S^fi5 x*m<fcft5<k5 Kl/^ — ~ >^b 

[0 2 3 3] ■*^h»J^^HBS*«*'r*n^ 
^^;U^T FTOHH >«llC«J#**ffld«»W" ens 

a*, u©««f«ia©ts 7 o 3 2 as 2 ®y- us 

[0 2 3 4] ^bT, S2©y-M!7 0 2 8, 7 0 
/0 2 9, 7 0 3 0, 7 0 3 1 ^7X^tlT, 2[eie<£>n 

TttH*fc. 7**74> (PH 3 ) £/fl^fc-f:*>H 
-^ffiTfTo^ uOIiTt), y-H<g»jR7 0 0 6 

SratbT-eoTo^sffHfcu >€r«ja-rsfcje>{c, m 
mmm&s o k e v t.m&izwifei'rzo ^bx, ccix 

7035, 7043, RrX H U-f 7 0 3 6, 

7 0 4 4 £bT«lt&$l3rSfc«K £<0««6(J!>»J><0*flE 
«U 1X10 19 ~ ixio 21 atoms/cm 3 £T3(D2>W£ 
20 b<, CdTtJ 1 X 1 O 20 atoms/cm 3 «hb£:o 

[0 2 3 5] C CTi^^L^:^^, V — X«« 

7 0 3 5, 7 0 4 3, StfHH>««7 0 3 6, 7 0 

2rax.3<h, -f *>H — ^ffi©lraa«ffi* l o k e v£-? 

[0 2 3 6] pft*;HTFT0V-XM7 
0 3 9tHH >M«c7 0 4 0 tc^PbiiSxU >a«jg 

50 jnatis^, mr<^x^-c J ecD2^cDmsx#D>^jn 

StlTV^fcft, i*«fflttRIE1«\ pft^STF 

[0237] *n-en©«fltTrasaiati*:nffl*fcttp 
fc. :©ien m«jp«!UPftffi^&»T=-;n6-*>, 

H^jfiCDX^v'V U — If — &m^tz U—*¥—T- — )V& 

m (RTAS) Tff^CfcWTe*:. 
40 [0 2 3 8] jfc7^-;W*TfcL S**H»*K:*5V>T 

S 1 oy- MS$ MtSS 2 ©ill 
\zy)i>s.~oi±&m^tz&. *>&)]s~e]&!$.2tifrmi 

50 -T = -;i/tt**JKbfc«Kj||fc7=-;H£t*«rs 
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[0 2 3 9] R±JT0IgT, $*-h««*JSl©y 

m&mzmf&zntzo pftwiTFTTH 

V-*«*£: H K 2 coy- MSt 

[0 2 4 01019 (D) ®tttt«ia&nfc&. SB 1 CD 
HRlteiftlK7 0 4 9 ^ 1 0 0 0 nmCDiP^^^U^o 

»ioBH«aiR7 0 4 9 tLm ttftgMR. Sfl: 

<fcilgiBi£9 5 0 nmMUc21«£tU; 0 
[0 2 4 1] JB 1 OHPfl«e»K 7 0 4 9 fcJUE-<0«, At* 

Si7 0 5 0, 7 0 5 2, 7 0 5 3iHH>tl70 
5 1, 7 0 5 4*«»«l/fc. BSI/TV^V^ 
Mttt:©!!^, ^>S^10 0nm, ^*>£r^ 
tXT;U^-^AJK3 0 0 nnu f^>J8l5 0 nm£X 

[0 2 4 2] Z.O LXm 19(E) IZtfTJ: Z> \Z. g« 
7 0 0 1 JifcCMOSlHlg&i:. 7^f>f 77h^7IaI 

ft^HTFTOHH>il:ll «Jt^«gR^^^ 

[0 2 4 3] 12 0 fcJB^T* VA±.<DTM\Z&-d 

V h 'J *X©&§£& £.\Z. T^f^yvhU^X^I 

^Si^ffatsii^ift^-rso *«nc ®i 9 

<E) (Dtt»<Z>X«fc*tLT. V-Xlg7 0 5 0, 7 
0 5 2, 7 0 5 3tHH>SS7 0 5 K 7 0 5 4 

sb i (ommmmm 7045 r/t ? >^<-> 3 

>m7 0 5 5£j£/£L£:o >JR 7 0 5 5 

H.Sftg»5 0nm©IP$TMLfep £<dJC. 
^T««fI&3&^^S»2CO@ia3!se»®7 0 5 6^100 

-c^^o *«tt»lB«&ffl^*c:t©Pijfitt. j&iWfffi 
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[0 2 4 4] #CfcI, S2<DBP B lJSgJftJK7 0 5 6CDi^ 
«W>— ffiK* ^77^VhU^7X (igftJB) 7 0 5 7$ 
**Ufc. ?7y?7hU?X 7 0 5 7tt&MR't>HB 

Tl^Tl^o ^USS^JcOD/A^gllU^cD^a 

[0 2 4 5] ^77^VhU^X 7 0 5 7 ^lf; 
M3<DH^JS6SK7 0 5 8^t§ 0 ^<£>|g3CD 
10J6R17 0 5 811 SB2<Z>BPfli£»ffil7 0 5 6 i^ 

2 cosrajsesiK 7 0 5 6tS3 <DSFp^«eajK 7 0 5 8 <h 

20 l:HK>lfi7 0 5 4fcji-rs:a>** 

l£U I$1I7 0 5 9£j£/£bfco Iill7 0 5 9 
f£, Stfo-f >W1* • XX (I TO) Bi£: 1 0 0 nm(D 

mzizx^y&fexMi&is. wmn&7 0 5 9 

[0 2 4 6] 120 (A) nfc£. Efa 

R7 0 6 0 $Mt5o a#*a*** : FoEift«K:»i 

0 7 1 KML ttfaS® 7 0 7 2 t, BEfSjj«7 0 7 3 t £ 
[0 2 4 7} ±Gt0Ig£gT\ 7^f^^h»J^7 

i»t. cMosHiiwasnftMtjmiiKi 
^^c7)ir;um^xs^ c J:oTi>--;w j ^x^--tJ- 

W»«tOPiBK:j«li»»7 0 7 4 ififcJW (H« 

40 i*r> ££oT%£lcaflkL&. J;oTi2 0 (B) K 

[0 2 4 8] (%Kffl6) 

[0 2 4 9] **lMTtt, *%HgcDDAC^WT^T 
^^^^hU^X^SSffi^^ScD^JtbT. i£X* 

[0250] S2i &#arr *>. 0 2 1 KtiU *SIS6#f 

02 1^ti, l^Nf t^iHTFTl^S^ 
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^■^*;Pa!TFTtt«J;oTCMOS|5llB*«j5E-r^C 

5I*TFT*««Tt5itt>f5iT'baK 
[0 2 5 1 ] 8 0 0 1 ttSftT* 0 . MKM 3 Ttft^ L 

fz&5te*>(D&m^t>tiZ>o 8 o o 2tMfls^u n>K 

t^5o 8 0 0 3tty-hiiT^§o 8 0 0 4^- 
h*&@dKX&£o 8005, 8 0 0 6> 8 0 0 7^5^^ 
8 0 0 8^ *»a^Ua>«^&riJSJSttJBT**, 

as > u u >m<D&f&&*4t l mm<Djj&&m ^ ^ n^o 

<5;£ffi£<LoTfcfi^o 8 0 0 5«V-xm 

8oo6«HK 8007 

(L D DM) , 8 0 0 8fift^W«««t*5. 
8 0 0 9te^**^#8Ur?*9. 8 0 1 OttJHIHIftR 
^X&£ 0 80 1 1^5^8 0 1 2«^n^n> V— 7, 

mm. KH>iiT^§ 0 

[0 2 5 2] (^JKM7) 

[0 2 5 3] WU ±^MM£temf&*mtz 

[0 2 5 4] 0 2 2«rfMHTS. i2 2 Ictt. 

(dtzt* v u **ffl«a**»«**i«r*»* 

*1. HI£0iJlOC>£5{C, Pft*;HTFTtNft* 

TFT^Tf^CifetatTfe^K 
[0 2 5 5] 9 0 0 1 ttS«T? * 0 . 3 U 

fc&?n*>(Diflm^ic>tiz>» 9 o o 2&®>ffc>'U:3>§s 

X&£ e 9 0 0 3fiy-Mi-Cfel)o 9 0 0 4tt^> 

Visa uzf^y cbcb) m-e&v* j£<D±ffi&wmk 

£*l£o 9 0 0 5tt^>'Jn>ST*5o BCBlt 

isv^ymt-cy-h mmm zmfc-r z> 0 900 

6, 9 0 0 7, 9 0 0 8i5i;^9 0 0 9H ^ jgS >- U 

9 0 0 6ttV— 9 0 0 7«Hl/Oi 
9 0 0 8Ufi8£7»ft<H« (LDD®«) , 9 0 

mm-c&Q* 9 o i i tt»H«e»ttT&*. 9012*5 
<trX9 0 1 3«^n^n, v-xts, hk>ii? 

[0 2 5 6] *SUB«ICJ:S^. BCBl^y'J^ 
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[0 2 5 7] (§feJg#J8) ±E*JIS«<J!>7£^-f 

/0 [0 2 5 8] *€Fa*OjSl>aiU€f^fflEKBI 
[0 2 5 9] *^(DDAC^ilr^7?f 

[0 2 6 0] 7^r^7vhU^XlMi^ 
20 Ife^KBU TFTCtSMIMSR^ffll^tlTfeA 
[0 2 6 1 ] ±^L/fccfc^lC, *^(DDAC^ft5 

1998, SID, "Characteristics and Driving Scheme of 
Polymer-Stabilized Monostable FLCD Exhibiting Fast 

Response Time and High Contrast Ratio with Gray-S 
cale Capability" by H. Furue et al.-^, 1997, SID D 
IGEST, 841, "A Full-Color Thresholdless Antiferroe 
30 lectric LCD Exhibiting Wide Viewing Anglewith Fast 

Response Time" by T. Yoshida et al.^, 1996, J. M 
ater. Chem. 6(4), 671-673, "Thresholdless antiferr 
oelectricity in liquid crystals andits application 

to displays" by S. Inui et al.^, *®#fF^55945 

[0 2 6 2] »S»««t*^TE3fiSt«ffl**"r*a 

^^itttiiii^o R»»«tt*a*«-r*a^ 

a&, v?s0t o , * 
<Dmmn&i>m± 2 . 5 vmm. (t^mm 1 um- 2 u 

m) CD *><D*b&tht<tlT l^o 

[0263] v^somajt^sF^'rjsu 
€rv^ffls»ssttttfi^«a©ffira«EEic»-rs3t3sa* 

<£#tt£^t"#J£ia3 3 K^t*. S3 3 \ZtjzT # 7 7 <D 

50 m&n j B>%i&<Dx*?T'{ y?m<ommx&\tim2¥ff 
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[0 2 6 4] H3 3II^$tl§J:^(I, Z.(D£ofcBl> 

[0 2 6 5] Cfl!>J;5a:fi;«flEB»<0«IU*^«EatSt 
*ttW*iS*JS«ODAC*tn7^f^^ h 
U^^^*a^g@fCffl^^«-&ICfe, D A C CDttS^J 
«JE£Ttf<5C: t3WT**0)T» D A C 2>IfrfEm3gmEE 

[0 2 6 6] cfcox. dCDck-s&iftttjaEBiftoaiufr^ 

« (<&m&*M®mm ©B^SftTFT («Atf, 

0 nm~ 5 0 0 nmfSjfcteO nm~2 0 0 nm) £JBV> 

[0 2 6 7] -jRK, £La»tfE!MMIttBft 

[0 2 6 8] &:fc. £(D.fc5&JRL£V>ffiE3aSf«ttB 
[0 2 6 93 ^ffi-al/Xf'J y?tt-*-<7 

^x^^^-fy^ctt^Rjijfes-raiismttwa (f 

LC) DC«EE£B3inLfcatSn l/Xf'J 

>ly*;«BS? If >^lttlc-&3li-&Vft£FLC 
Ot«K*Wt*B3 9fc«"T. S3 9 
il«tt«Sk:«fc5*^E— Ft* THa 1 f-v*X>fy 
^>^— Fj tflftftlT^So S3 9 K^-T^^CD 

THa 1 f -V^X< y^>^-Fj KlO^TkJU # 
B£<Z)" Ha l f-V?X-f'yf>^-HFLC 

1 9 9 9^3^, S1316I, ^itf^HCibO" 
f«lia^^fJ7;^7-LCD" , M13# 

[0 2 7 0] S3 9 fc«Sft5«k3IC. C0)£?U&m 
[0 2 7 1 ] S3 3;fe«£tfS3 9 K^Ti:^® 
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• 8*8lO*«»#tUTffl lr»* E tsWT**. 
[0 2 7 2] (ftlfl 9 ) 

[0 2 7 3] *38«CDDAC&ffl^fc7*T^^hU 

[0 2 7 4] C©i33&:**#ft«fctt. tf^*** 
^, X^l/*;*^. ^Dyx^^-, ^^H7^>br 

124 IC^To 

[0 2 7 5] 12 3 (A) li7P>M^DS?x>^- 
T&D, 0 0 0 1. 7^f>f^hU^Xi^ 

frs^si 10002 (ftsncaju^si) . * 

S1 0 0 0 3, ft^Zk 10004, U — > 1 0 0 0 

5T«J*Sht^S. 12 3 (A) id**, 

W SftT^i^ ¥*#««8fl«3fl (R, G. BCD^ 

[0 2 7 6] i2 3 (B) fi'J7^Pyx^-T$ 
0, 1 0 0 0 6li*#, 1 0 0 0 7tt7?f^^hU 

0, 1 0 0 0 9tt'j7l/9^- v 100 10}iXJU- 
>T^^)o 12 3 (BMcte, 7^f^^hU 

*XSl*»#*«ttB*3« (R, G, BCMfcfc^tHf 

[0 2 7 7] 124 (A) 

0 0 1. SjSrtfjAJB 1 1 0 0 2 , lF^A2lgS 1100 

3, 7?f^77hy^7a*»#a*sii i o o 

4, 1AftX<fy s f-l 1 0 0 5, 7>^:M 1 0 0 6T« 

[0 2 7 8] 124 (B) tttfT 5 ***^-?*?)* 

1 2 0 0 1. 7?f^^h"J?Xl*##^iIl 

2 0 0 2, ^PXJim 1 2 0 0 3, mitm yfl20 
40 04, /tyf'J-1 2 0 0 5, 1 2 0 0 6 T jft/£ 

[0 2 7 9] 124 (C) tt^E/W JlO^lfj. — 

0 , 13001, ^^7SE1 3 0 0 2, 1 3 
0 0 3. ^7^7f 1 3 0 0 4, 7?f^?VhUJ 

xa*i#^§i 13005 7?ei/££n£o 

[0 2 8 0] 12 4 (D) ttAyHv^>b5r-f^l/ 
-fT^O. ^-^S!*^*«tt>V^. W140 0 

1 , 79r<t v o 9 xm*mn&L»&m 14002 
50 [o 2 8 1 ] 12 4 (f) (t^Sl) 
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9, **1 5 0 0 h 7^f^7h>J^7S*^M 

/Tit 15002, 15003, mmmft l 5 0 O 4 , 

Sf^^yf 1 50 0 5, 7>rtl5 006TS^$ 
[0 2 8 2] (HJfiMlO) 

[0 2 8 3] *HIEfilfc;&<r*Ttt. *^CDD/A^& 
[0 2 8 4] *SljB«fC*$^Ttt, 01 2 (A) (DVtm 

iz&\,*x+ tt»^*<o»ioxe<tLT. 77^i»i4 

0 0 4*fflV^rfcN i M*«*MJ/ij3>||©4 

[0 2 8 5] ttJ«7C*<0*linxaA^TUfe&. 
4 5 OtT lWr(WS*©**aiL,©a. ^JStt3?HSU 
^SfcSJHS^fcttKSRSHa^lC^^T 5 0 0 — 9 6 
Ot (ft$Mi:tt5 5 0-6 5 0t) <JDfiflTtM'-2 4 

[0 2 8 6] ttj*7C**yy^U >ifTZ>fcib 
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0 0r*fi*Sfi*TfTfc3C£rt«»SL^. .(Dig 

\Z\tHC 1. HF, N F 3, HB r, Cl 2 . C1F 3 , 
BC1 2 , F 2 v B r 2 *0)ADy>^ttftftft^51 

[0 2 8 7] ^£>^, y-h«6»KSr^-r^o 

WTfi. y-hJg^K^iP^fi. IKR»#t!l5 0nm 
[0 2 8 8] ^©tt<Dl8l:^^Ttt, *!S09 2&#fiB 
[0 2 8 9] **J6«©fP»IS«CJ:oT#ein&TF 
[0 2 9 0] 

mil 



I/W=6.8/7.6 [um| 


Nch 


Pch 


Ion QiA] 


227 


91.5 


j Ioff[pA] 


3.10 


11.8 


Ion/Iofif [dec] 


7.86 


6.89 


Vth[YJ 


0.44 


-056 


S value [V/decJ 


0.08 


0.10 


jiFE(maLx) [cnf/Vs] 


314 


131 


*uFE(raa*) [cmWs] 


425 


262 



[0 2 9 11 111:^^1 L/W t^S/? 
^*;MS) • Ion , I off (*7ig,m , 

I on/ I off (^>«dS^*7««6t<DtfcO#ffl#»* 
<Loi£:fc<D) , Vth (If^Ifffi) , Svalue (S 
fit) % (iFE ^iTIr^o ft*5, 

*$ltf~D^fz*>(D\Z. L=5 0 Uto£.lsfzTFT<Dp.F 

[0 2 9 2] CZX, S3 0 1C. *^Jfi«CDff»XSfc 
J:or#e)tl^TFT#tt(?)^7 7^1- 0 03OlC;fc 



40 



[0293] mmm i d 

[0294] *nmmiz&\,*xtz. *mjRA^«ufc 

[0 2 9 5] Tf2<D^2K&, *ffigAWSlfc*% 

[0 2 9 6] 
[*2] 
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j Display diagonal size 


2.6 inches 


Number of pixels 


1920x1080 


Pixel size 


30 (H) x 30 (V) urn 


Aperture ratio 


46% 


Input data 


8 bit 


Power supply (Logic) 


5 V 


Input digital data rates 


80 MHz 


Frequency of data driver 


10 MHz 


Frequency of scan driver 


8.1 KHz 


Addressing mode 


Column inversion 


Contrast ratio 


> 100 



[0 2 9 7] ^2K*m<5data driver^ tXsca 

n driver**, -ttHFtU V-X«*t£Sffi»!eI8&. V— V 

— H (Addressing mode) tlT» TORIES 

[0 2 9 8] 031 Kte, **MW-CK^-r-5*«WcD 
DAC^tn7?7^ ^ h U jrXSMS^M® W 

[0 2 9 9] 0 3 *^JS0ilTi^Bg-r^^ 

AC ^*-r^> 7£ x-f y7h«J^7S**«^ 

[0 3 0 0] 03 1 &J;tKS3 2 \Z^Z>£l. D 

[0 3 0 1] (^M^Jl 2) **JfiffilfC^5^Ttt. *5B 50 
4-B3 8*fl^TR««. *%jKOT0ttA&a*&B 

±, l*TFT2:Mno|HRC!)-StMt6N 
c hTFT<h^>A-*[eI&£S/£-r<5P chTFTiJ 
WNc h T F T t WH-Sfi±l:»* S ctt* 

[0 3 0 2] S3 4 (A) fc*5tr*T, £ft 1 6 0 0 1 C 

£>o **««Tli5SSfi*ffl^fc. «!<Z>gJ£l 6 0 0 
1 ©TFT»««|[l:ll *«1 6 0 0 1 ^e,6D>FM^ 
a**6tr<fc»fc, iftS/U3>I. ^y'Ja>lJ 
fctt»fl:aft^Un>tta:<!:a)T»JKl 6 0 0 2 
~T£o m&ii* ^XVCVDSTS i H 4 , NH 3 . N 
20^&ff»$n*R<bSeft^Ua>||t* lOOnm, 

«£2 0 0 nm(DJP2f;:ftJlJgf£T3o 

[0 3 0 3] 2 0-1 5 0 nm (»Jl<(j:30 

-8 0nm> ©»ST#«H«ja«:*-r 6 50 



0 0 3 a£. ^7XVC VDft^y^SftS^a 
figy ij □ 5 3 nm©J|$ Cf «f5o #«BH« 

Ti&mi 6 0 0 2t#a«^Ua>Rl 6 0 0 3 

KC^t^ffitJiO. ^S!t-5TFT^ttA77^ 
"*>L/*^ffl«flE(Z>*»^fi«S-e-S^t*t-c€rS (S3 
4 (A) ) o 

[0 3 0 4] ^IT, &tt©l6»fc««&ttffiLT#Mi 
gy'Ja>11 6 0 0 3 aj&^^IIy'Ja>Il 6 0 

m¥ 7-130652 *lfcttlRfc«6o 

T. j»J«7c**fflir^lie»ft;ttTre«Hs>uri>jRi 6 

0 0 3 b«U: e SS®ft;©XSfC5tSLoT, MS 
^Un>R(0^***«fc*>J;-536«. 4 0 0-5 0 0t 

•H^y3>K©JIS (*««Tli5 4nm) £ 0 *> 
1-1 5%gflMM>T* (S3 4 (B) ) . 
[0 3 0 5] ^IT, BS«^U3>Rl 6 0 0 3 b £ 
&mzrt*->- >^IT, Stt*»#il 6 0 0 4- 

1 6 0 0 7 ^«no ^ ^7X7CVDStfc 
teX/W^lCi; 0 5 0-150 nm<DmZ<Dm4bzsV 
n>lia§T7^I 1 6 0 0 8$:Mn (S3 4 

(o ) o *nmm-eit* -?7,zm\ 6 o o scDjp^f* 

19 9 nmitSo 

[0 3 0 6] ^-LTl/yX h7X^ 1 6 0 0 9 £RW\ 
nft^JUT FT^M1"S^^:i:^-5g^*I 
16004 — 1600 7<D±ffi\Z 1X10 I6 — 5 X 1 0 
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l/T#D> (B) ZWitilTZo Z<D&U> (B) 0)&to 

(B) ^^ijo^-r^>H-yffi7?^isUT : fe^^u, # 

£.b*V£Z>o ££~e(Dtfu> (B) ffl^n^M 
-C\Zfc\,* (0 3 4 (D) ) o 

[0 3 0 7] F5-f/X*<OB»®IS<On^v*^a!TF 
T©LDD«««rJgriE-TSfc*fc, n ^T^M 
l&7C5lt£a#¥®#B 16010-16012 
lc;gsljn-r<5 0 ^(Dfztb* hVX^ 1 6 

0 13-16016 nM^#4t§^ 
TciilTd U> (P) (As) £Jfl^n«fi 

<, dCT« l J> (P) Sr«j&n-r^<\ 7tX7>f> 

(PH 3 ) &/Bl>fc^*>F-:/tt*»HU*:o 

nfc^FM««« 16017, i6oi8og> (p) i 

2 x 1 0 16 - 5 x 1 0 1 9 atoms/cm 3 CD^ffl tTtl 

16 0 17-1601 9iCt^n5nS^^t§^M 
i&7Ciga>S&£ (n~> <h^To *&, ^F»6^®^ 1 6 

c©««fc.fcHi;«flnru> (P) £Ssin-r<5 

(03 5 (A) ) * U^X h^Xi? 16 0 13 

-16 0 1 6*»5fi-r-5. 

CO 3 0 8] ^IC. 7X^1 1 6 0 0 8 
ctO^Sb^I, 03 4 (D) ii3 5 (A) -e^inib 

i?ia*T5 0 0-6 0 OtT 1 -4«rB©«tjaa 

tf-Rtete<D#tt£ffl^*. U— if-jfcfcttKr Fi^ 

^l/- if-* «t2 4 8 nm) £ffl(r>£>o 

Tftt, If— e— A fclPXUTfflir*. 

5 — 5 0 H z , 1 0 0 — 50 

0 m J / c m 2 tLTS«e-AW-A-77 ^91^ 
£8 0-9 8%T*3£-rSJltfc«koT»tt*»#li*« 

[0 3 0 9] fit, y-hjfcggdBU 6 0 2 0^^7X 
VCVDS^^ittX/Vy^S^^T 10 — 150 nm 
^f^Ty'Jn>migl-cMnc MAH 1 
2 0 nm<D^^7?g!>ft:^ikf>»J =3>m^^^-r^>o y— 

ISJIfffjg<hLT/8^T*>&^ (03 5 (B) ) 0 
[0 3 10] y-hm@$:^T^^:i6tC^l <D 

mmm&i&m-rzo ^<Dmi<ommm\tmmxm0ivx 
h & ^a<, &g fc j& i; t— m & z> ^fi£i £ fc«Ji 

IS^^AS9Qi (A) 1 6 0 2 1 <h&JgJK^£/££® 
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MM (B) 1 6 0 2 2 fc*«JBSias&. (B) 1 

6 0 2 2ta^>*;U (Ta) , 5F^> (T i ) % U 7 
=fy (Mo) . *>^Xx> (W) frZM&tlfzTcm* 

-Ta^^jK) •?mf8.Tti&&<> mmm (a) i 60 

2\\*mk*>*)\' (TaN) . *ffc*>if;*^> (W 
N) . ^fb^> (T i N) K. ^'J^f> (Mo 
N) T^tSo SSmJI (A) 1 6 0 2 1 

(B) 1 6 0 2 2ttftfiftft*HSfc«)i:*f tfi^Ftt 

(W) tt»*«A€:3 0 p pm£(TmutT2 0 /z 

[0311] (A) 16021 &10 — 50nm 

(*?£L<fi2 0-3 0 nm) £U (B) 16 

022&200-400nm (#£U<te2 5 0 — 3 5 
20 Onm) fTtltfA^. ***«Xtt. mmm (A) 1 

6 0 2 1 H50 nm0f$^^>^;n^, mmm 

(B) 1 6 0 2 2i:(i3 5 0 nm(OTal^^, 

y & ffl<D2f 7*<D A r lc2§S<2>X e -^K r 

*ffi±TZ>Zti&-C£Z>o 0^Lftl^ iff 
(A) 1 6 0 2 lOTI:2-2 0nmg^f^TUy 
(P) £F-:/U;fc^Urj>|R&JB/£UT;fc< Jlttt* 

50 ^tt^±^sg>ft:Kifc£0^>^^^tc, mmm (a) 

(B) 3W«*fc^#-r-6T^*U**7C*36«y 

-Msesjgi 602 ofcts*-r*©*»<iii:3&«tre« 

(03 5 (C) ) p 

[0 3 12] l/^h77^ 1 6 0 2 3-1 6 0 

2 7 (A) 1 6 0 2 1 tmmm (B) 

1 6 0 2 2 tS-fiTXyf>ybty- h«S 1 6 0 

2 8— 1 6 0 3 1 £§a§E*£ 1 6 0 3 2 ZmtfLTZo V 

— hmm 16028—16031 (hgfE^ 1 6 0 3 2 
tt. (A) 16028a-16032a 

40 i:. (B) ^6^^> 16028b— 16032b 

#?CDK»lHl»S:«^'rST F TCOy- hm® 1 6 0 2 8 

- 1 6 0 3 0 fi^M*®^ 1 6 0 1 7, 1 6 0 1 8 CD — 
gg^. y-h«&»Kl 6 0 2 0*^UTa&SJ;5lC» 
^-T^> (0 3 5 (D) ) o 

[0 3 13]*W, H7^A©Pft^JHTFTCO 

tt, y-bSSl 6 0 2 8^7X^tlT, SEI^W 

50 \z^jnkyom&*mf&-$'2>o coitz. n^v^stf 
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T&m&znzmmti'zsx hvx^ 1 6 o 3 3~c&m. 

UTi3<o ^IT, z?tfy> (B 2 H 6 ) &m^tz<1*> 
H-yftT^FMfetl^l 6 0 3 4 &Mf&l>fc» C(?)I«c 
(E>#n> (B) jg^fc£3 x 1 0 20 -3 x 1 0 21 atoms/c 

rc^m^m^Li 6 0 3 4\z^^ti^>pm^a^-r^m 

ftTct^IS?: (p* + ) <h^T (0 3 6 (A) ) o 
[0 3 14] N^^^TFTlC&t^T, y — 

j&fiL&ft-Dfro l/yXh©7X^ 1 6 0 3 5-l 6 0 3 70 

ftS«1 6 0 3 8- 1 6 0 4 2*»«Lft, dtltt, 7 
^X7^> (PH 3 ) €:ffl^fc-f *>H-yftTfrir>, 
CO«8<5'J> (P) 1 x 1 0 20 - 1 x 1 o 21 at 

oms/cm 3 £L*: 0 *9I0#*TkJ:* CI e: nfc^F 
*E«««1 6 0 3 8- 1 6 0 4 2K$*tt*NS*tt* 
TS*tt«7C*<D««£ (n + ) tST (0 3 6 
(B) ) o 

[0 3 15] 6038—16042 fctt % 

Rfc»x8T*inan*:U > (P) ^^^d> (b) 20 
(p) ^*jnnsn^o"c, HaxgTSinisnfc'j > 

(P) £fctt#D> (B) ^ftt#i^<T^^K 
^*6%SI*£l 6 0 3 8lcaSiDSn«: , J> (P) fi 

mho (a) Tjgira$nfc#n> (b) m&<oi/ 
2-i/3mpa©*ttt3&««ssn t tft<z><£ 

[0 3 16] ^LT, l®*g8©n^^^;^TFT0DL 
lS$:fTo^o CuT^y- bill 6 0 3 1 30 

H-^ttT?*ap-rs. sanrr*u> <p> <assfctix 

1 0 16 -5X1 0 18 atoms/cm 3 T^O. i3 5 (A)*5 

w§3 6 (A) ti36 (B) ^mm?ttM.%}7tm 

«l®«1 6 0 4 3, 1 6 0 4 4(DWM^nSo *^ 
fflS^Tti* ^©^FlieftrfBtt 16043, 1 6 0 4 4C 
**nenffl&«#-r-65FM*7C*<0«** (n" ) £ 
*f (03 6 (C) ) o 

[0 3 17] hmSc^T aODtf— »J 40 

B&lh-rSfcfelcJHMKiiLTS i ONl^§2 0 0 n m 

[0 3 18] ^(Dgt. -etl^tKD*ST?»iP$nfenS! 

(RTAS) TfT^d<h^T€^o ::TU77-^ 
7~-JPttT«ttffcxS£frofc. f»#iJSfcJ«SI*Sa* 
1 p p ml^T, $f £ U < fct 0 . lpp m£(T©§^i 
^T4 0 0^8 0 0t, ft^WfCfiS 0 0 — 6 0 0*C 50 
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^m^n-Dfco ^c, SK16OO1C5«0J;5 
[0 3 19] CCDS»^S(C*5^T, y-hlSl 6 0 2 

8-16031 L^mmu 16032 m&T z&mm 1 

6028b— 1 6 0 3 2 b(t Sffi^ 6 5 — 8 0 n m<D 

mz-?^(D&ffiizmmm <o 16028C-1603 

2 c#**SW. #J*_tf, (B) 1 6 0 2 8 b 
-1 6 0 3 2 b^>^r> (W) CDS^ICtt^ft;^ 
>i^X^> (WN) *«MSn, ^>^^ (Ta) CD^ 
&{Zte^t*>?)l (TaN) ^f^tSc 

£o ill (C) 16028c — 16032c 

Xv^i^cy- MM 1 6028-1603 1 

mmmi 6032 ^BjSbTt>ra«t«ric"rsc:t*T€r 

£o 3 — 1 0 0 %<£*iit£'atff?ffl^4 1 ^ 3 

0 0 — 4 5 O'CT? 1 — 1 2P#Pd(0#MfiS&fTtr>, mVt¥ 

[0 3 2 0] *ft¥**flftc. *SSyUa>l^e,« 
5 fctfcffiT T F T $ it* Z. £ rt* pTfiBT* £ 

3kd> (p> fc±*yy*u>^fpffl*w«r* 

?a?5^§o Vy9 U > (P) (DSfitt 

03 6 (B) -r**L/fc^Mft«« (n + ) <hf^^S*T? 
*D» Ci-Cl«fiSnsSttftXSOj»fflafc±0. n 

fc (03 6 (D) ) o 
[0 3 2 1] 11 O/f^Sgj^Jgi 16045 500-1 
5 0 0 nmOJPSTKfls>/Uri>K*fcttttftffift^U 

»ricStifcy-x««*fctt H u-f >®«fc^'r^a > 

h^-i^ML, V-7E81 6 0 4 6-1 6 0 
49t, HH >BB^ 16050-16053 ^m^T 
^ (03 7 (A) ) o @,TlTV^^^ **Jfi«Ttt 
C^tl^, Til^2 0 0 nm, S i ^r^Cjy — 
^Ag5 0 0 nm, T iSl 0 0 nm^/ty^ftTi 
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[0 3 2 2] #i\Z. /\y>^-^>B>mi 6 0 5 4i:l 
T, SEftS/U3>K. Bft^'JaXt, *fcttSMMHfc 
'>'J3>K*5 0-5 0 0 nm <ft*MK:K*l 0 0-3 
OOnm) <DPHST*mtfrtTZ. **jSfi«JC^^Ttt. /t 
y^->3>ll 6 0 5 4 ti^fc :> U n >K 5 0 nm 
fcSft^Ua>R2 4. 5 nm£GM««tt£bfc. C<D 
tt*TT**««ia ftfr ^TFT ©4$tt|fiJ±l:»UT» 
£lxtr>3|&*a*#&ttfco #JxJ2, 3-100%©*$$: 
^trf?B^*T, 3 0 0-4 5 OtT 1 — 1 2^Fa1cO^ 

-r*ttB£*v*T. A-r^-ya >BS 1 6 0 5 4(:i 
P^*j£/&LT:fe^T ; fi>JH> (S3 7 (A) ) . 

[0 3 2 3] ^©t, #«safi&^e.^-2>B2jgs«5sie 

1 6 0 5 5* 1. 0-1. 5 unKDmZlzm&T&o 3f 
JpU-f ^ F, BCB (^>y>^n:/^» 3£* 

/&T£> (03 7 (B) ) o 

[0 3 2 4] **JS«»lTtty^y^VhU^Xtt, Ti 
1*100 nmi^U ^CO^A 1 tT i CD-&&BI* 
3 0 0 nmtCTfM&U SICT i JK* 1 0 0 nmMl^ 

[0 3 2 5] *flttffi»6ft«l(l31RmieiUlt 
1 6 0 5 9*1. 0—1. 5 tim<Dm%\ZJ&$rtTZ>o * 

«»KfcUTtt, S2sr^«eiiKt^«c5#»* j fo^^ 
[0326] ut» %z2mmmmmi 6 o 5 s&jit* 

fS3MnjfiHRi 6 0 5 9 \z FK>Ei 1 6 0 5 3C 
it-T£>n>^ itfii 6 0 6 0 

*MT5 e *58W©8ili!«**«8tfc*^TI4. 

iisffi 16060 1 To#0S^ei*ffl^ 

So (S3 7 (B) ) o 
[0 3 2 7] LTR-S4£±K, IgliilHl&T F T <h 

T^§ 0 B»lslB8fcttp^**;i'£!TFT 16 10 1. 
'SlCnm^STFT 16102, S20nft^ 
WTFT 16 10 3. B3ieffitCttH*TFT 1610 
4. §Mil 6 1 0 S1fi»l&t£tlT\,** (0 3 8) o 

[0 3 2 8] ±!2cDX^icJ:oXf^©$tl^:T^ 
[0 3 2 9] S3 8<DVtm<DT?T'<7-? b 'J^Xlffi 
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fcEGMJU 6 0 6 1 *m&-$-Z> 0 **tt«TWU EfaBi 
1 6 0 6 1 ICtttfU-Y 5 F*JSHjfc. ^rSj^^g* 
^jtT^»o WlSjSStt. #7*S4S1 6 0 6 2, sgias 
«Ka*Sfc:*>#lRj«ffil 6 0 6 3, BfifSjai 6 0 6 4t 

[0 3 3 0] 3tt* % **««Ttt. BflUK&f*. 

[0 3 3 1 ] Jfcfc, ±EOIg6Sfc7?f^yvhy 

'>-;i/«^X^— * (^KS^-fr-T) ftf^bTB*) 
^^it^ 0 ^-OD^. MS«©miC«a 1 6 0 6 5 

t. S3 8 t*-rj:5aaiaa!***««B*«^ri6-r 
[0332] tz&*Mffiwvte. mmmmB^^mm^ 

[0 3 3 3] BKlsM&cDp^^l/fflTFT 16 10 1 
Kite, Stt¥S#B 1 6 0 0 4 K^^HgjdMBWS 0 
6, y-XS«8 0 7 a, 8 0 7 b, HK>*«80 
8a, 8 0 8 b*f IXl^o M 1 © n 7 * T F 

T 1 6 1 0 2 fctt, St^*##^ 1 6 0 0 5 \Z^^^)V 

ma.mms o 9, y-hisi 6 0 7 1 ^^ldd 

M8 10 £<2<fc5&LDDM*§g*Lov£fB 
f~) . V— X««8 1 1. HK>««8 1 2*tlt 
50 dOLov««<D^^*;Pfi55FI«I(Z>fi$ttO- 5 — 

3. Otfm, ffSKttl. 0-1. 5 umtisfzo m 
2©nft^STFT 16 10 3fctt. AK^SMto 
1 6 0 0 6II^V*;«ffi«8 13, LDDM8 1 

4, 8 15. y— *««8 1 6. HK>««8 1 7* 
tlT^^o C © L D ^ L ov®« t y- Mg 1 
6 0 7 2 £fi&&&V>LDD«« (KR. £<£><J;5fcL 
DDM^*Loff^:IB-r) £j&*Jgj«Sft. <L <DL of f®*g 
©^■v^^fi^rfiKOfiSttO. 3-2. 0/£m 4 SJl 
<tt0. 5-1. 5MmT35^o IITFT16104 

40 fctt. &tfc¥Sg#B 1 6 0 0 7 £7**JHBj£«tt8 1 
8, 8 19, Loff««8 2 0-8 2 3. y— 
HH>S«8 2 4-8 2 6 *tbtt^ 0 Loff®^ 
(0^V*JWft:#lSj<Bft£teO. 5-3. 0am, »Jl 
<ttl. 5-2. 5/imT^5o IITFT16 
1 0 4©^ t^JPMW8 1 8, 8 19tl|TFT 
(OLDD^T$>§Loff^8 2 0 — 8 2 3 ^0)m\Z 

SIC. SIEU 1 6 0 7 4 y-h<6»Igl 6 0 2 0 
)&^JSfiSieadRt. IfTFT 1 6 0 7 3<DHH>« 
50 *8 2 6fc«ttU nffl*ft*r*^tt«5c*3W*ftlS 
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ntz*m&m8 2 7 1 6 1 0 s&bi&z 

mz 8 tuiiT f t 1 6 1 0 4 &*f7)Wf 

[0 3 3 4] Et±0«t*^»«lC*3V^Ttt, H*TF 
T*J;tfF5-f/WS*t*tt«l:*i;T*iaB*** 

r*TFT<&«iis*«j(Hfcu ttA&»&B®ttfH£« 

£.mm& *&l± £ 1*£> d i & olflB £ T £ C t ^T? * S . 
[0 3 3 5] **«MK43^Tte2t«ffl<B*aS 

[0 3 3 6] (XMMl 3) *SUKWTtt. *K3S9I<0 
D/A*lfcIS»*flH>"CEL (Xl/^hDJl/^yt> 

[0 3 3 7] 140 (A) tt*g»fl&ffl^fcELaS 
fe«<Z)±affHT»S. i40 (A) K43^T, 145 1 
0 14 5 11 ttHSigS, 14 5 12 (iV-Xffl 

bchhr* 1 4 5 i-3«y— h«B»®gs^*.o. -en 
^tKDmmmmtmm 14514-14516 f 
pc 1 4 5 1 7 ic^o, *««»^fc»«sn*. 

[0 3 3 8] £CD£i*, 4>&< tfcHiftgB, #Sb<tt 
ffi»j[Hl^RrXUSgB^H^i:^^UT^/\ + -«l 6 5 0 
0, S>-U>^» (A#S?>£f#tfeH5) 17 50 
0, mZtoSs— 1 7 5 0 1 *tRW-£ 

[0 3 3 9] 140 (B) «*:HiS0«c^EL^^ 

SB<D»rffi#tigT<& 0 , S« 14 5 10, 1 4 5 

2 l<D±Jc:tt»lEl&JBTFT (fib, ^Tlinft* 
iPSTFTtpft* )\>m TFT to-frfc C M O 

SiK^^LT^So ) 1 4 5 2 2WI$gKiTF 
T 1 4 5 2 3 (fib, CC7i2EL*?^®*ft&«tt 
nTFTffttB*l/WS. ) «$nt^5o C 
n&<OTFTtta»<0«IJS <hy:/y-Mijaf:fttt# 

[0 3 4 0] *H%n«ffl^TBItiaKSfflTFT 1 4 5 

2 2 , mrn^m t f t i 4 5 2 3 bfc s % mmtt 

ttTftSSIHIftlUI (TSfcflt) 1 4 5 2 6<D±Kliil* 
BITFT 1 4 5 2 3CHH >£««WfcttlSrr£S 

^^m^T^^ii^m® 14527 ft»*-r*. a^as 

4 5 2 7 &Jgj£b*:£. ttJUR 1 4 5 2 8$ML. H 

mmmi 452 7±£Has*jME-r*. 

[0 3 4 1 ] ELU 4 5 2 9 *»J5fiTS- E L 

il 4 5 2 9^0)ELW UEJLaAH. jETHftS 
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^t>^Tajs«ii^^tt*H«5gt-rntffi^o £<d 
<fcpja«iSi:rs^tt^*nos«&ffl^ntfA^o g 

[0 3 4 2] *^1MTH ^tH-77?*ffl^T|[ 

^-^^pjggii^Sp *©*sict), fi^&g (cc 

[0343] EL1 1 4 5 2 9 ft»lSb*:6, -£-(Z>±{£ 
1 4 5 3 0 & |»S 1 4 5 3 0«hELil 

452 9 <Dnffi\z&&T&7kft^>mmizMJ3mmisXi5 

20 <^^atlK fiEoT* X^TELil 4 5 2 9 
4 5 3 0 SZiRAKt-Sft*. ELI1 4 5 2 9 
*T8tt*H«T?#/KU *«jSfi[L6^li|Sl4 5 

3 0^Mnt^ofci^lT^§o #*!60!nr 

[0 3 4 4] *HjK«T?ttBfefi 1 4 5 3 0 £ b 

T, L i F (7yft'JWA) BI<hA 1 (TiPS — 9 
A) jR®ttMt£*Jlllr**. M69MEL114 52 

9±izmmm^i nmm<DL \ f i7y4kv?"y&) m 

30 f0ll;3OOnmf©7JR^^Al» 
/&T£o #)m. fiflO|ftSfffiT»5M g A g«S*ffl 
^Tfc&^o ftTBIl 4530 tt 14531 

ns«tttc^^TEiigi 4 5 i 6\z&ffi2tiz>o mui 

4 5 16 ttM 1 4 5 3 0 KBfr^<B«ffi£^;i5fci&CS9 

0 • ^mtt^-X h*m 1 4 5 3 2$^ 
bTF PC 14 5 17 t»«Sh5 B 
[0 3 4 5] 1 4 5 3 1 fcjRStlfc««f:t^TMl 

4530 tmmi 4516 t&«awfc»«-rsfc» 
ic. mmmmm 14526 Rzsmmm 1 4 5 2 s tea > 
40 92 h*— cne>«HPfl3ses 

gl 4 5 2 60X7f>^ <H*«SJH:3>*^ h* 
— ;K0»«l*) "^Jftftigl 4 5 2 8<D3L<y7>iff$ (E 
LB»tfffl©MP«©»«R*) fc»«bT*3W-«fi(r>. 
*&. tKWKl 4 5 2 8 ftly^^teBI:, JIIHtt 
ill 4 5 2 6 it-gTIy^>^LXt)fi^o CCD 

BMififtJK 14526 <L*g^sg 14528^1; 
[0 3 4 6] z.a)j^o\zvxm0S.^nrcELm^(oSim 

50 &m-oT. rty>"<—->B >gl 6 5 0 3, jfettptt 1 6 
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5 0 4, *T1 6 5 0 Qifi»f&i£tl*o 

[0 3 4 7] ££tC, ELm^S&£H£f<fc5tCbT, # 
/\*-# 1 6 5 0 O^Sfel 4 5 1 OODrtffllfclv'— U >^ 

S&KiS/-'J>y#i 7 5 0 0©*HBl: 
(S20y-U>W) 1 7 5 0 1 «$n 

[0 3 4 8] 6 5 0 4te* 

-U1 6 5 0 0 £»*T*fc»©»*JWfc LTfc««-r 
6 5 0 4<hbTte, PVC (#Ufcf~;i^ 
P7<H) , x^^/ill, ^U3->fB, PVB 

T-fe^-h) *1^5u^T§5. 6 5 

[0 3 4 9] 1 6 5 0 4 <£> 4 1 1 C X ^ — fr— 

**#Sli'T'b±^. ClCD<hi*, X^— * tf- £BaO& 

[0 3 5 0] X'^-'tf—SrRW- /Vy >"S— >>a 
>11 6 5 0 3ttX^— 9— flE&ffWrSdt^'r^ 
-So /V>^->3>gtCTIl:, X^— +r-JBE 

[0 3 5 1 ] ^7A f -« 1 6 5 0 OtLTH 

Xjg, T^ — ^AJS. Xr>l/XE FRP (F i b 
erglass — Reinforced Plasti 
cs)ffi. PVF (jpUf-^W^^fH) 7^ 

>'J^7>fM&fflWi^Tt5o ft*, ?t$M#l 
6504ilTPVB*EVA*fflV^S^ ft+^m 

coT;i/^^^A^-f ;i/$rP v f ^^;i/A^-7-r ^—y^ 

[0 3 5 2]fiL, EL^^^^cO%^^r6i 

yjft) icioTtt. i7A-IJi 6 5 0 o^a^tt^tt 

[0 3 5 3] ffii&l 4 5 1 6tev—U >^«1 7 

5 0 0 *5 «fc tf*if# 1 7 5 0 1 <h*}£ 14 5 1 0" 

p^i^tfpc 1451 7 fcmmwfcg^an^o & 

43, CdTtegBUl 4 5 1 6 CD^T»?Bl/fc*^ f&CD 
E^1 4 5 1 4, 1 4 5 1 5feliClTy-'J>^ 

1 7 5 0 0£i<£tf&£iM#l 7 5 0 lCOT^IoTFPC 

14 5 1 7fc«^fflfc»tt3*l<5. 

[0 3 5 4] (HJSM 1 4 ) *H5§fpl<3D 
D/A«*BBfefl^T«fll 3fcttftfc*»!B<DE 
L^gM£fP§gbfc09K:O^T, H4 1 (A) , 4 1 

(B) $:ffl^Tl^-r^ 0 040 (A) , 4 0 (B) £ 

[o 3 s 5] S4 i (a) t*&nmm<DELm*;mm<D 

±Wm-C&*). 04 1 (A) ^A-A't^lfcSrli 
^04 1 (B) iC^To 
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[0 3 5 6] §HJ£#j 1 3 T, E L ^^(DSffi^^ 

•^T/^yy^-ya >16 0 0 3 £T£7£/&-r<5o 
[0 3 5 7] EL*f*B5J:5l:UT*«|# 

1 6 5 0 4 *mnz>o z&jemi 1 6 5 0 4^ */\*— 

#3 6 5 0 0 ^m**r^>fei6om»^J(hbTt)^ffi-r 
§ e ACT1 6 5 0 4 ^LTH PVC (jR»Jfc:~;l^ 
D7^fH) , X#*S"#ie* xUn->«f|S, PVB 
<#'J ezj^yW.^fdiEVA (Xfl/>t^ 
T-fe^-h) gr/B^SZL^TT^So £(E>3fc*Wl6 5 
/0 0 4©ft«l:)t*aSR»T*<t» »»3»**««p-r 

[0 3 5 8] 1 6 5 0 4<Z>*{CX^— U— 

^^raii-T'bi^o £<£>£^, X^— tf— £B aO& 

[0 3 5 9] X^-if-$8ttfe8^ /1-/>-^->3 

>H6 5o a^x^-i^-m^ffifo-r^cii^-c^ 

rty >m*iteffl\Z. X^— 9— BE 

20 [0 3 6 0] #/\'— # 1 6 5 0 0 tim 

X«, TJ^Z^AE XT>l/Xft, FRP (F i b 
erglass— Reinforced Plasti 

cs)«, pvf {^)\i-)Vy)V^r^-( Y) y-ifr 

6 5 0 4(hlTPVB^EVA^l^i^ lim 
a)7J^-^A^^fMPVF7^;i/A^T^7-7>{ 

[0 3 6 1] fib, EL*^5©36**IrI <3K<0«» 
50 ^fSj) KioTHU 6 5 0 O^SJfctt&WT 

[0 3 6 2] *fC, ^EtSttl 6 5 0 4^iV^T^A-« 
1 6 5 0 0 &»»bfc«, 3fe^# 1 6 5 0 4C0«ffi (8 

Mil) ^S3i:^i:7l/-A»i 6 5 o l«0#lt 
S. 7l/-A# 1 6 5 0 1 ttS/— U (»»JBi:U 
T^ffi-T^)) 1 6 5 0 2fa-3Tgf$tl5 o C0t 
5^- U 1 6 5 0 2 £ LTtt, JE«!ftttafK* 

ttffi^I^Tfefi^o ft*5, y-U>^«1 6 5 0 2 
S*b^o '>-U>^ffl65O20ftSi:ftilS 

[0 3 6 3] ES14 5 1 6tt> — U 1 6 

5 0 2 <hS«l 4 5 1 0 ih^figP^jioTF PC 14 5 

I7l:«g«f:ft«sn5. CC7?(iffi8l4 5 

1 6l:o^Tl^Lfe^ teCDBHIg 1 4 5 14,145 
1 5 hmmiZisTis— 'J 1 6 5 0 2<E>T£iioX 

F P c l 4 5 l 7 l:t««i:»«sn<&. 

[0 3 6 4] dgftft 1 5) Dyg#J 1 3&J;tf 1 4 

50 ^i»e.&5ELS^/U;n:i5^T, *S5£^<E> 
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«&K#«ttWW*liB£HI4 2fc, ±®lffj££0 4 3 
(A) tC, [U8§0£04 3 (B) fC^fo 04 2, 04 
3 (A) Wi4 3 (B) Tte#M(D##£ffl^5<Z>-e 

[0 3 6 5] 04 2 K43V>T, Sj£3 5 0 1 ±fc»»^ 
tlfcX-T yf>^TFT3 5 0 2WI»NTF 
T£ffl^t»«$n« (*J6M 1 - 1 2 o 

D-fe^lc*€ra*V^ia:^<0"CKIBtt«l»TSo fib, 

[0 3 6 6] £7"c. fgi$i]fffiTFT 3 5 0 3 H*B* 
>^/B TFT3 5 0 20)KH >gEDI 3 5 ttSBSS 3 6 K 

o T«SE©jtiffl t f t ®y- h mm 3 7 ^m^^j k m 

>?fflTFT3 5 0 2^y-Ml39a, 3 9b^fg 
[0 3 6 7] COi*. ««K*JWfflTFT 3 5 0 3 
iSM#fflTFTttEL3R^S:«£nsm«Eg^©jaS*rSfc 

So *r<Dfz#>, nwL&mmT ft <z>\*i"( >m\z. 

He*R*^Lty-Mfii:l&5i5i:LDD(fi« 

[0 3 6 8] ^MT«fSWfflTFT3 5 

0 3^y>^y»hj|lT^lT^§^ *t&<£>T 

SJ:5KLft«JStbTt)fi^. CCD J; 3 ft*jgfc*J&fc 

[0 3 6 9] 04 3 (A) ®«tftj 

OTTFT 3 5 0 3(^y- Mi3 7 t&Sffi«li3 5 
0 4T^$n§MT, ISa«fflTFT3 5O30H 
K>E«4 0tl6WI**lTift*. 3 
5 0 4T^SnSfi«T«a>f >w»«sn5o £ 
On>T r >it3 5 0 4fi«8ESJflPJBTFT 3 5 0 3©y 

fi) 3 5 0 6lC»»Sn» »l:-£OtE^10ASnT 
[0 3 7 0] ^<yf>^fflTFT3 5 0 2 RtfmtftfrJ 
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liTFT 3 5 0 3<D±\ZiZm 1 /tr>^-^>3 >g4 

ELJBtt#*KL*(r>fc», M##««C:tl:t^T 

[0 3 7 1 ] 4 3ttS»tt©Klri»tltTft*i 

/0 ^fS (ELSfc^CDlftffi) t»MTFT3 
5 0 3OHK>l:t«»i:«83n4. Iill4 3 

Ho 

[0 3 7 2] (»*U<tt»B) 
nfe/0^4 4a v 4 4bfclJ;r>»riS3ftfc}S (■%(;:« 

o4 j c%)ti4 5^$n5o ::t 

tt-ISLj&^^lT(r^^^ R (150 % G (») . 
f7^~ U>tf- U> (PPV) 3RUtf-;^;P/S 

»/— ;p (pvk) #V7)),*u>mu-£i)mvfe>ti 

£o 

[0 3 7 3] PPVMlELOTtlT«^ 
ttM<D*><Dlfi*&ifi* r H. Shenk,H. Becker, O.Ge 

Isen, E. Ktuge, W. Kreuder, and H. Spreitzer, "Polymers 
forLight Emitting Diodes" ,Euro Display, Proceeding 
30 s, 1999, p. 33-37 J ^#(H§¥ 1 0-9 2 57 6 ^WcC 
**nfc.fc3&#»£^n«AH. 
[0 3 7 4] ^^W^^Tt^^bTti. 

W7x^l/>$:i^n(f6K JgJPte3 0-1 5 0 n 
m (MF£U<te4 0 - 1 0 0 nm) ttntfg^o 
[0 3 7 5] fiL. H±©«lij83eBtl/Tffllr^:t 

40 i&Btt*ofc<a^ 0 mat* m>ffinma&r£i*nffi& 

[0 3 7 6] flJAtf, **J6«"Ctt*Uv-*«»Sr* 
50 [0 3 7 7] *^Dfi«Ttta3tB4 5©±CPEDOT 
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fc£IE?L&Afl4 6 £l£tt£«/I^<Z)EL/i<hLT^ 
£<> ^LT. jEa&A@4 6cD±fcteig^3immT&£ 
i!4 7 £tl£>o ^^iS^JCO^^, %7fe©4 51? 

fe&Sn^^lffi^ft^oT (T FTCO±^(crSj^ 

[0 3 7 8] i!4 7 ^TM$nfAS?ELif3 
5 0 5^n a :^W^EL$f 3 5 0 5 

fct. (f£&) 4 3, 38?feB4 5. ZE?LQlAJi4 

6WISI4 7T^^^tl7hr3>^>^-^fg-ro i43 

(A) ic:^-rcfc'5(cism«ffi4 3iiii©ffili:i5g- 

££lcSf§2/1-/>''<->'3 >g|4 8£^ttTt^£ 0 SS2 

£iiirr3£«h-c&9. *aEL*W(£gHbK££#te 

[0 3 8 0] U±<D£?lZ*m5£W<OEL&7ikrt*)\,te 

[0 3 8 i] ^mmommz. mmm 1 v>mj& 

[0 3 8 2] (HJg^J 1 6 ) **JK«Ttt. ^JS#I 1 5 
fc^Ufc®mgBf£*5^T, ELtf 3 5 0 50)M^S 

§o H4 2<0»tiSiftaSjattEL*^(D«»t 

[0 3 8 3] 04 4 fcfiHT. «jfi*«»JflT FT 3 5 0 
3 H*>56ffl© P T F T*ffl^T»*Sft5. ff^^D 

"tximmm 1-12 ^i-rnw^o 
[0 3 8 4] **as«Ttt, mmmrn mm) soti 
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[0 3 8 5] ^bT, Hse»lT^SA>^5 1a, 5 1b 

ra^Mi5 2«$n§ e *o)±ictt*u«>A 

T-fe^Zir h*-h (acacKt^ie^nS) Tft 
^>lfftAI5 3, 7^^^A^WSISS5 4^ 
«*Sns. M5 4^^y^-y3>l 

<hLTfcfigf£-r<5o C^LTELif 3 7 0 lt>Wf&2 

n^>o 

/0 [0 3 8 6] *JKJM4>«d. SWfcg 5 2 Lfc^fe 

[0 3 8 7] *nmm<Dm&iz* m^mm 1 ost^ 

fc* Hfifl 9 ©tf«8©S*a t UT**J6«© E L 

[0 3 8 8] cmmm i 7 ) *nmm-ci** §43 

(B) {c^bfc®Kiai:fiS^:S«Jg(D®*i:b7t*^ 
0«l:ot>tH4 5 (A) - (C) tc^To *n 
20 mm\Z^X. 3 8 0 HiX^7f>^TFT380 
2<Z>V — XEJR. 3 8 0 3 &A-T >;f>^fflTFT 3 8 
0 2 coy— hBS^, 3 8 0 4fili8gflfflTFT, 3 8 
0 5ter3>^>+K 3 8 0 6, 3 8 0 8fitMetl, 
3 8 0 7HEL^m, 

[0 3 8 9] 04 5 (A) tt, ~ 'Z>0>Wmffl-?nffi&& 
13 8 0 6 &&mtVfzm'&<DM*V&Z>o W*>. 
B**«««Eftft« 3 8 0 6 S*itfc«#»t7a:-SJ:5fc 

30 a«na«^5c 

[0 3 9 0] 04 5 (B) tt. t»m3 8 0 

Zo 04 5 (B) Tli««ftft83 8 0 8ty- 

hB2^3 8 0 3 t^S^&^^cfc^fciS^fePiSt^o 

s-s\ mn&s&m 3 8 0 8 ty- hgan 3 8 0 3 

40 [0 3 9 1 ] 04 5 (C) «U 04 5 (B) 

jB£H«fc»«ttl&«3 8 0 8 £y-hgE«g3 8 0 3t 
¥fTiC^tt, $ -O0Ii^lSMi3 8 0 8 

m85#W&|g3 8 0 8 &Y-hm&3 8 0 3©^f 

m%tzt< z tzMmM<£~?z> z i:^€^o 
[0392] *nmm<D&mz* &mm 1.13 

£fcfc* 1 4 ©S« t g * fc»^t)tTSIJ6 1 5 z t& 

50 pJtEX&£o «M9 0t^0^tlT 
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[0393] mmm i 8 ) mmm i 5 4 3 

(A) , 4 3 (B) Tfit»JiffiTFT3 5 0 30)y 
~-h[ZfrfrZ>mBE&&&'?Z>fztbiZU>7 : >'y-3 5 0 4 
£r^tt£mj£<h LTl^^ t n >^>it 3 5 0 4 £«IB& 

-r^iit^^itgTab^o 5(7>^^, mtftfflfflm 

TFT 3 5 0 3 b. LT^iS^J 1-12 K^-Tci:5&*Ig 
5gi£cDNTFT£J8^T^££:#K y— h u 

CDlr£^S£n >^>1f 3 5 0 4 Of^fr K> £ ITSI« 
[0 3 9 4] Z.<D<m4i&m<D**/*i<'?>Xl$, ±12^ 

[0 3 9 5] *fc, ^M^Jl 7(1^1^4 5 (A) , 

(B) , (C) c^^jt^^^x^^^^, n>5^>it3 20 
8 0 5 &GM-?Z> C £W;pTffiT**o 

[0 3 9 6] *^ffiffl<Z)flt/£tt» l£JBffl 1.13 

-1 7 (DM t S S (3^^t)^T^l1-^ C 

[0 3 9 7] 

fiv H tv L t(Z)3lic < koT^<DSBSr*3£:'rsiit3&«7? 
[0®coffl#^ift^] 

HI] *^0DAC (D/A^&[H]g§) X&£ 0 
[02] ^^CDDACODffiif^^i^Bg-r^fc^CD^ffi 40 

[04] *&w<DDAc<D&2>mmmm<Dmfp*mm 

[0 5] *f£^<2DAC£i3^£::r^^ ^Yh'J^ 

[06] -fel/^^[ElK^^X^^o 

[0 7] i*\si?*m»<D*'f ^ >^t-h^S„ 

[08] ^0^(7)D AC<D&3^S67§^X&'5o 50 
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[0 9] l"VV>>7*&&&&XST±U{f*'1 y^m 

[0 1 0] ^^^bf^^-^^fOlHlK'CfeSo 

[011] ^mbk©*-* ^> 

[01 2] *5Sfl©DAC*ffl^ft7*f^^hy 

[0 1 3] *^©DAC^ffl^7^T^^ HJ 

[0 14] #%9?<DDAC St/B^Z^t^ h U 

[015] *^(ODAC^^7^r^yvbU 

* x Mm&^mm&ftm^mm t & 0 

[01 6] *^DAC^1^7^f^^h'J 

[01 7] ^HS^DAC^ffl^^T^r^^hU 

[01 8] *8«<5DACMV>*:7?f^7vhiJ 

[01 9] *J6ffl©DAC*ffl^fc7?T^^h'J 

[0 2 0] ^0DAC^^:7^T^yv h U 

[02 1] ^B^cDDAC^ffl^^T^^^yvhU 

[0 2 2] *STODAC^^7^r^^ h U 

[0 2 3] *36!SODAC§ffl^ft7>7^^ h U 

[0 2 4] *^DAC^ffl^7^f^yv h U 

So 

[02 5] t£#:(£>DACT&£o 

[02 6] «©DACT^5o 

[02 7] ^©DACT^^c 

[02 8] «©DACT^S« 

[02 9] *mm<DDAc<D&z>nmmm<DTzs*)]s 

[03 0] TFT<HH4<2^;7X&£o 

[03 1] *$£m<DD AC &^f-rz>rfr J h u 

[0 3 2] *%^0DAC^n7^r^^ h ij 

[03 3] MU^^MS^SttM^S^WinmjBE 

[0 3 4] *^0DAC^^7^f^^ h U 

[0 3 5] *^©DAC^ffl^7^f^^7 h "J 
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[03 7] *^i^DAC^ffll^7^f^ ^ h U 
[0 3 8] *36»ODAC*ffltt7J'7^^ h U 

[04 0] *»9a<ODAC^ffl^fcELS*SIS©^ 

mm m <d ± m m & <fc tfSfm 0 -c % s . 

[04 1] *J698 © D A C ^fc E L *SS1©* 
[04 2] *^(DDAC^^EL^gf0i 
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